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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
. 2003,1985,1981 HYDROLOGY MANUAL
{c) Copyright 1%82-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

d ok ok ok gk Kok R ok ke ke ok ok ok ke ke ok ke ke ke ok ke ok ke ke DESCRIPTION OF STUDY ir*.***********i************

* Meadowood J-15%56 8-5-09 *
* Drainage Basin 11000 Qff Site Improvements, *

* 100-6 hours storm event, ST
Fhkkhk ok ok dkokhk koo okodk ook g ook ok ok e ok sk ke ok ok A ke ke bk vk sk ok ke i ok ko e e e ok ke ke ke b ke ke ke ke ok ok ek e e ke ok e ok ke ke ok e ke ok ok

FILE NAME: MW11000.DAT
TIME/DATE CF STUDY: 14:38 08/13/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.9%0

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GECOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTCR

NC. {FT) (FT) SIDE / SIDE/ WAY (ET) {FT) (FT) (FT) (n})
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2., (Depth)*{(Velocity)} Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TC THE UPSTREAM TRIBUTARY PIPE.*

ke hkhkrk kkhkrhhhkrkdkhkrkk b hkkhdh A bdhdbhbrdrohbhdriohhdrhhbdddhbddhdhddhidkhdddkdtdkdhkdaddkkhh

FLOW PROCESS FROM NODE 11000.00 TO NODE 11005.00 IS CODE = 21

>>»>>>RATIONAL METHOD TNITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S$.C.S. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH({FEET) = 10G.00

UPSTREAM ELEVATICON (FEET) = 870.00

DOWNSTREAM ELEVATION (FEET) = 824.70

ELEVATION DIFFERENCE (FEET) = 45. 30

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.€684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATICN!
100 YEAR RAINFALL INTENSITY (INCH/HCUR) = 7.865

SUBAREA RUNOFF(CFS) = 0.47

TOTAL AREA(RCRES} = 0.20 TOTAL RUNOFF (CES) = 0.47

ke kA rkkhkkkdkhkhk ok ko hkhhkhkhhkdkhkhkhkhkhbhbdhhhorhhbhkihkhhhdhkhkokkddrwwdkddkhkrdhkhdkdddhkthih

FLOW PROCESS FROM NODE 11005.00 TO NODE 11010.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<



¥ &

*

* &

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 824.70 DOWNSTREAM (FEET) = 485.75

CHANNEL LENGTH THRU SUBAREA(FEET) = 1135.63 CHANNEL SLOPE = 0.2985
CHANNEL BASE(FEET) = 50.00 "Z" FACTCR = 2.000 '
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY{INCH/HQUR) = 5.213

*USER SPECIFIED(SUBAREA}:
USER-SPECIFIED RUNQFF COEFFICIENT = .4200
5.C.5. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFEFS) = g.04

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY{FEET/SEC.) = 3.18

AVERAGE FLOW DEPTH(FEET) = 06.05 TRAVEL TIME (MIN.) = 5.9¢

Tc (MIN.) = 12.65

SUBAREA AREA (ACRES) = 6.80 SUBAREA RUNOFF(CFS) = 14.89
AREA~AVERAGE RUNOFF COEFFICIENT = 0.417

TOTAL AREA{ACRES) = 7.00 PEAK FLOW RATE(CFS) = 15.20

END CF SUBAREA CHANNEL FLOW HYDRAULICS:
DEFTH (FEET) = 0.07 FLOW VELCOCITY(FEET/SEC.) = 4.13
LONGEST FLOWPATH FROM NODE 11000.00 TO NODE 11010.00 = 1235.63 FEET.
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FLOW PRCCESS FROM NODE 11010.00 TO NODE 11010.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.} = 12.65
RAINFALL INTENSITY (INCH/HR)} = 5.21

TOTAL STREAM AREA (ACRES) = 7.00

PEAK FLOW RATE{(CFS) AT CONFLUENCE = 15.2¢
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FLOW PROCESS FROM NODE 11015.00 TO NODE 11020.00 IS CCDE = 21

USER-SPECIFIED RUNCFF COEFFICIENT = .3000

S.C.S8. CURVE NUMBER (AMC II} = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION(FEET} = 858.67

DOWNSTREAM ELEVATION(FEET) = 804.29

ELEVATION DIFFERENCE(FEET) = 54.38

SUBAREA OVERLAND TIME OF FLOW(MIN.} = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY{INCH/HOUR}) = 7.865

SUBAREA RUNQFF(CFS) = 0.47

TOTAL AREA{ACRES) = .20 TOTAL RUNQFF{CFS) = 0.47
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FLOW PROCESS FROM NOPE 11020.00 TO NODE 110190.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<L
>>>>»>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 804.29 DOWNSTREAM (FEET) = 485.75
CHANNEL LENGTH THRU SUBAREA(FEET) = 944.95 CHANNEL SLOPE = 0.3371
CHANNEL BASE (FEET) = 35.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.702

*USER SPECIFIED(SUBAREA) :
USER-SPECIFIED RUNOFF CCEFFICIENT = .3800
5.C.S. CURVE NUMBER (AMC II) = ¢
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CEFS) = g8.18
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.64
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME (MIN.) = 4.32
Tc(MIN.) = 11.01

= 15.17

SUBAREA AREA (ACRES) = 7.00 SUBAREA RUNOFF (CFS)



BREA-AVERAGE RUNOFF COEFFICIENT = 0.378
TOTAL AREA(ACRES) = 7.20 PEAK FLOW RATE({CFS) = 15.51

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET} = 0.09., FLOW VELOCITY(FEET/SEC.) = 4.97
LONGEST. FLOWPATH FROM NODE 11015.00 TO NODE 11010.00 = 1044.95 FEET.
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FLOW PROCESS FROM NODE 11010.00 TO NODE 11010.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<<
TOTAL.NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 11.01

RAINFALL INTENSITY{(INCH/HR) = 5.70

TOTAL STREAM AREA(ACRES) = 7.20

PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.51

** CONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 15,20 12.65 5.213 7.00
Z 15.51 11.01 5.702 7.20

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

**% PEAK FLOW RATE TABLE **

STREAM RUNQFF Tc INTENSITY
NUMBER {CFS) (MIN.} {(INCH/HCUR)
1 28.74 11.01 5.702
2 29.38 12.65 5.213
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 29.38 Tc(MIN.} = 12.865
TOTAL AREA(ACRES) = 14.20

LONGEST FLOWPATH FROM NCDE 11000.00 TO NODE 11010.00 = 1235.63 FEET.
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FLOW PROCESS FROM NODE 11010.00 TO NODE 11025.00 IS CODE = 51

ELEVATION DATA: UPSTREAM(FEET) = 485.75 ' DOWNSTREAM (FEET) = 419.18

CHANNEL LENGTH THRU SUBAREA(FEET) = 913,18 CHANNEL SLOPE = 0.0729
CHANNEL BASE(FEET) = 40.00 "Z" FACTCR = 16.500
MANNING'S FACTOR = (.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.385

*USER SPECIFIED (SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .6400

5.C.5. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CES) = 38.91
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.97
AVERAGE FrLOW DEPTH{FEET) = 0.22 TRAVEL TIME (MIN.) = 3.83
Tc{MIN.} = 16.48
SUBAREA AREA (ACRES) = €.80 SUBAREA RUNOFF(CFS) = i9.13
AREA-AVERAGE RUNOFF COEFFICIENT = 0.476
~ TOTAL AREA(ACRES) = 21.00 PEAK FLCW RATE(CFS) = 43.90

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.24 FLOW VELOCITY (FEET/SEC.) = 4.17
LONGEST FLOWPATH FROM NCDE 11600.C0 TO NODE 11025.00 = 2148.81 FEET.
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FLOW PROCESS FROM NODE 11025.00 TO NODE 11025.00 IS CODE 1




TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MIN.) = 16.48
RAINFALL INTENSITY(INCH/HR) = 4.40
TOTAL STREAM AREA (ACRES) = 21.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 43.90
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FLOW PROCESS FROM NODE 11030.00 TO NODE 11035.00 IS CODE = Z21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = ,3000

§.C.5. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION({FEET) = 804.13

DOWNSTREAM ELEVATION (FEET) = 753.88

ELEVATION DIFFERENCE (FEET) = 50.25

SUBAREA OVERLAND TIME OF FLOW{MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY({INCH/HOUR) = 7.B65

SUBAREA RUNQFF (CFS) = 0.47 :

TOTAL AREA(ACRES) = 0.20 TOTAL RUNQFF (CFS5) = 0.47

dokhkkkkdwkdrhkkkkhkhkkdkhkkkd ok bk hh bk kddkkdkrdkdhddhhhdkodkok ok wdodr ko kdokkdkoddkdkdkkd*kd ke *

FLOW PROCESS FROM NODE 11035.00 TO NODE 11040.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET} = 753.88 DOWNSTREAM(FEET) = 494,97

CHANNEL LENGTH THRU SUBAREA(FELET) = 6C3.04 CHANNEL SLOPE = 0.,4293
CHANNEL BASE(FEET} = 100.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR}) = 5.652
*USER SPECIFIED{SUBAREA):
USER-SPECIFIED RUNQFF COEFFICIENT = .4300
$.C.5. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.79
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.} = 2.25
AVERAGE FLOW DEPTH(FEET) = 0.03 TRAVEL TIME (MIN.} = 4.47
Tc{MIN.} = 11.16
SUBAREA AREA(ACRES) = 4.40 SUBAREA RUNQFF (CFS) = 10.69
AREA-AVERAGE RUNOFF COEFFICIENT = 0,424
TOTAL AREA(ACRES) = 4.60 PEAK FLOW RATE (CFS) = 11.03
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH{FEET}) = 0.04 FLOW VELOCITY{(FEET/SEC.} = 3.12
LONGEST FLOWPATH FROM NODE 11030.00 TO NODE 11040.00 = 703.04 FEET.
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FLOW PROCESS FROM NODE 11040.00 TO NODE 11025.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<LL
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 494.97 DCWNSTREAM(FEET) = 416,18

CHANNEL LENGTH THRU SUBAREA(FEET) = 927.78 CHANNEL SLOPE = 0.0817
CHANNEL BASE(FEET) = 2.50 "Z" FACTCR = 1.250
MANNING'S FACTOR = 0.035% MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.075

*USER SPECIFIED (SUBAREA):
USER-SPECIFIED RUNQFF COEFFICIENT = .6800
5.C.S. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTER USING ESTIMATED FLOW(CFS) = 17.74
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 7.63
AVERAGE FLOW DEPTH(FEET) = 0.69 TRAVEL TIME(MIN.) = 2.03
Tc(MIN.) = 13.19 ' '
SUBAREA AREA{ACRES) = 3.90 SUBAREA RUNOFF (CFS) = 13.4¢6

AREA-AVERAGE RUNOFF COEFFICIENT = 0.542



TOTAL AREA(ACRES) = §.50 PEAK FLOW RATE (CFS) = 23.36

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = (.81 FLOW VELOCITY(FEET/SEC.) = 8.19
LONGEST FLOWPATH FROM NODE 11030.00 TC NODE 11025.00 = 1630C.82 FEET.
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FLOW PROCESS FROM NODE 11025.00 TO NOBE 11CG25.00 IS CQDE = 1

»>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARICUS CONFLUENCED STREAM VALUES<<<<K

TOTAL NUMBER QOF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 13.19
RAINFALL INTENSITY (INCH/HR) = 5.07
TOTAL STREAM AREA (ACRES) = 8.50
PEAK FLOW RATE(CFS) AT CONFLUENCE = 23.36
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 43.90 16.48 4.395 22.00
2 23.36 13.19 5.075 g.50

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Te INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR}
1 61.39 13.19 5.C75
2z 64.14 16.48 4,395
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 64.14 Tc (MIN.) = 16.48
TOTAL AREA(ACRES) = 29.50

LONGEST FLOWPATH FROM NODE 11000.00 TO NODE 11025.00 = 2148.81 FEET.
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FLOW PROCESS FRCM NODE 11025.00 TC NCDE 11026.0C IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 416.18 DOWNSTREAM(FEET) = 404 27
FLOW LENGTH(FEET) = 29.64 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.6 INCHES

PIPE-FLOW VELOCITY({FEET/SEC.) = 42.50

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 64.14

PIPE TRAVEL TIME (MIN.) = 0.01 Tc{MIN.) = 16.49

LONGEST FLOWPATH FROM NODE 11000.00 TO NODE 1i026.00 = 2178.45 FEET.
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FLOW PROCESS FROM NODE 11026.00 TO NODE 11026.00 IS8 CCDE = 1

TOTAL NUMBER OF STREAMS = 2 :
CONFLUENCE VALUES USED FCR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 16.49

RAINFALL INTENSITY(INCH/HR) = 4.39

TOTAL STREAM AREA(ACRES) = 29.50

PEAK FLOW RATE (CFS) AT CONFLUENCE = 64.14
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FLOW PROCESS FROM NODE 11045.00 TO NODE 11046.00 IS CODE = 21

>>>>>RATICNAL METHOD INITIAL SUBAREA ANALYSIS<<<<<




+*

*

*

*JSER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .B700

5.C.S. CURVE NUMBER {(AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 9¢.00
UPSTREAM ELEVATION(FEET) = 488.91
DOWNSTREAM ELEVATION (FEET) = 485,98
ELEVATION DIFFERENCE({FEET) = 2.93
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.650
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF{CES) = 1.65
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.65
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FLOW PROCESS FROM NODE 11046.00 TO NODE 11047.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<K
>>>>> (STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 485.98 DOWNSTREAM ELEVATION(FEET) = 430.45%
STREET LENGTH(FEET) = 576.63 CURB HEIGHT{INCHES) = 6.0
STREET HALFWIDTH{FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL} = 0.020
QUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER QF HALFSTREETS CARRYING RUNCFE = 2

STREET PARKWAY CROSSFALL{DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section({curb-to-curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

*+*TRAVEL TIME COMPUTED USING ESTIMATED FLOW({CFEFS) = 4.95
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: :
STREET FLOW DEPTH(FEET) = 0.25
HALFSTREET FLOCD WIDTH (FEET) = &.38
AVERAGE FLOW VELOCITY (FEET/SEC.) = 4.71
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.20
STREET FLOW TRAVEL TIME (MIN.) = 2.04 Tc(MIN.) = 4.69
100 YEAR RAINFALL INTENSITY(INCH/HOUR} = 9.485
NOTE: RAINFALL INTENSITY IS BASED CN Tc = S5-MINUTE.
*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .8700

$.C.S. CURVE NUMBER (AMC II) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.870

SUBAREA AREA{ACRES) = 0.80 SUBAREA RUNOFF (CFS) = 6.60

TOTAL AREA(ACRES) = 1.00 PEAK FLOW RATE(CFS) = 8.25
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.29 HALFSTREET FLOCD WIDTH(FEET) = 8.17

FLOW VELOCITY(FEET/SEC.) = 5.25 DEPTH*VELOCITY (FT*FT/SEC.} = 1.52
LLONGEST FLOWPATH FROM NODE 11045.00 TO NODE 13i047.00 = 666.63 FEET.
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FLOW PROCESS FROM NODE 11047.00 TO NODE 11026.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<L
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 406.47 DOWNSTREAM(FEET) = 404 .27
FLOW LENGTH(FEET) = 219.75 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.5 INCHES

PIPE~FLOW VELOCITY (FEET/SEC.) = 6.31

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 8.25

PIPE TRAVEL TIME(MIN.) = 0.58 Tc(MIN.) = 5.27

LONGEST FLOWPATH FROM NODE 11045.00 TO NODE 11026.00 = 886.38 FEET.
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FLOW PROCESS FROM NODE 11026.00 TO NODE 11026.00 IS CODE = 1




>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 5.27
RAINFALL INTENSITY (INCH/HR) = 9.17
TOTAL STREAM AREA(ACRES) = 1.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.25
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER {CFS) (MIN.} {INCH/HOUR) (ACRE)
1 64.14 16.49 4.393 29.50
2 8.25 - 5.27 9.168 ©1.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE ** .
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 38.99 5.27 9.168
2 68.09 16.49 4.393
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 68.09 Tc{MIN.) = 16.49
TOTAL AREA(ACRES) = 30.50

LONGEST FLOWPATH FROM NCODE 11000.00 TO NODE 11026.00 = 2178.45 FEET.
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FLOW PROCESS FROM NODE 11026.00 TO NODE 11030.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATICN DATA: UPSTREAM(FEET) = 404,27 DOWNSTREAM(FEET) = 371.82
FLOW LENGTH(FEET) = 374.80 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 24.09

ESTIMATED PIPE DIAMETER({INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 68.09

PIPE TRAVEL TIME(MIN.)} = 0.286 Tc{MIN.) = 16.75

LONGEST FLOWPATH FROM NODE 11000.00 TO NODE 11030C.00 = 2553.25 FEET.

dhk ok ok ok ko ok ok ok ok ok ko ko ok ok ok ok ok ok ok k ok Rk ok ok ok ok ok k ok ko ko ko ke ko g ok ke d ke vk e ok ok ke kb ke kb kR ok kR

FLOW PROCESS FROM NODE 11030.00 TO NODE 11030.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION{MIN.) = 16.75
RAINFALL INTENSITY (INCH/HR} = 4.35
TOTAL STREAM AREA{ACRES) = 30.5¢C
PEAK FLOW RATE (CFS}) AT CONFLUENCE = 68.09
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FLOW PROCESS FROM NODE 11027.00 TO NODE 11026.00 IS CODE = 21

*USER SPECIFIED{SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .7200

$.C.S8. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH{FEET) = €0.00
UPSTREAM ELEVATION (FEET) = 416.39
DOWNSTREAM ELEVATICN(FEET) = 411.27
ELEVATION DIFFERENCE (FEET) = 5.12

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.593

100 YEAR RAINFALL INTENSITY (INCH/HOUR}) = 9.485



NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFE{CFS) = 2.73
TOTAL AREA(ACRES) = 0.40 TOTAL RUNOFF(CFS) = 2.73
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FLOW PROCESS FROM NODE 11026.00 TO NODE 11030.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<K
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET)} = 411.27 DOWNSTREAM ELEVATION{FEET) = 378.82
‘STQEET LENGTH(FEET) = 378.08 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00
DISTANCE FROM CROWN TQ CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL{DECIMAL) = (.020
QUTSIDE STREET CROSSFALL(DECIMAL} = 0.020
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNQFF = 2
STREET PARKWAY CROSSFALL{DECIMAL) = 10.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.16
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = (.26
HALESTREET FLOQD WIDTH (FEET) = 6.71
AVERAGE FLOW VELOCITY{FEET/SEC.) = 4.54
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.18
STREET FLOW TRAVEL TIME{MIN.} = 1.39 Tc(MIN.) = 3.98
100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 9.485
NQOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED{SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .6400
§.C.S. CURVE NUMBER (AMC II1) = 0
AREA-AVERAGE RUNOIF COEFFICIENT = 0.667
SUBAREA AREA(ACRES) = 0.80 SUBAREA RUNOFF (CFS) = 4.86
TOTAL AREA (ACRES} = 1.20 PEAK FLOW RATE (CFS) = 7.59
END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.29 HALFSTREET FLOOD WIDTH(FEET) = 8.11 )
FLOW VELOCITY(FEET/SEC.}) = 4.89 DEPTH*VELOCITY (FT*FT/SEC.) = 1.41
LONGEST FLOWPATH FROM NODE 11027.00 TO NCDE 11030.00 = 438.08 FEET.
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FLOW PROCESS FROM NODE 11030.00 TO NODE 11030.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<K

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OQF CONCENTRATION(MIN.) = 3.98
- RAINFALL INTENSITY {(INCH/HR) = 9.49
TOTAL STREAM AREA (ACRES) = 1.20
PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.59
** CONFLUENCE DATA **
STREAM RUNOFFE Tc INTENSITY AREA
NUMBER (CFS) (MIN,) {INCH/HOUR) {ACRE)
1 68.09 16.75 4.349 30.50
2 7.59 3.98 9.485 1.20

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNGFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 38.81 3.98 9.485

2 71.57 16.75 4.349



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CES} = T1.57 Tc(MIN.) = 16.75

TOTAL AREA{ACRES) = 31.70

LONGEST FLOWPATH FROM NODE 11000.00 TO NODE 11030.00 = 2553.25 FEET.
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FLOW PROCESS FROM NODE 11030.00 TO NODE 11033.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET} = 371.8 DOWNSTREAM{FEET) = 348.01

FLOW LENGTH({FEET) = 619.82 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 23.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 17.66

ESTIMATED PIPE DIAMETER{INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = T1.57

PIPE TRAVEL TIME (MIN.) = 0.58 Tec(MIN.) = 17.33

LONGEST FLOWPATH FROM NODE 11000.00 TC NCDE 11033.C00 = 3173.07 FEET.
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FLOW PROCESS FROM NODE 11033.00 TO NODE 11033.00 IS CODE 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION{MIN.) = 17.33
RAINFALL INTENSITY (INCH/HR) = 4,25

TOTAL STREAM AREA(ACRES) = 31.70

PEAK FLOW RATE({CFS) AT CONFLUENCE = 71.57
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FLOW PROCESS FROM NODE 11031.00 TO NODE 11032.00 IS5 CODE = 21

*USER SPECIFIED (SUBARER) :

USER-SPECIFIED RUNOFF COEFFICIENT = .B700
$.C.S8. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 376.70
DOWNSTREAM ELEVATION(FEET) = 372.4%
ELEVATION DIFFERENCE (FEET) = 4.21
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.439
100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNQOFF (CFS) = 1.65
TOTAL AREA{ACRES) = 0.20 TOTAL RUNOFF({CFS) = 1.65
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FLOW PROCESS FROM NODE 11032.00 TO NODE 11033.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<K
>>>>>{STANDARD CURE SECTION USED)<<<<<

UPSTREAM ELEVATION{FEET) = 372.49 DOWNSTREAM ELEVATION(FEET) = 354.50
STREET LENGTH(FEET) = 547.22 CURB HEIGHT (INCHES) = &.C
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL({DECIMAL) = 0.020
QUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNQFF = 2

STREET PARKWAY CROSSFALL{DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curhb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW{(CFS) = ' 5.63



STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET} = 0.30
HALFSTREET FLCOD WIDTH{FEET) = 8.77
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.17
. PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.96

STREET FLOW TRAVEL TIME (MIN.) = 2.87 Tc(MIN.) = 4.31

100 YEAR RAINFALL INTENSITY({INCH/HOUR) = $.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc¢ = 5-MINUTE.
*USER SPECIFIED (SUBAREA):
USER-SPECIFIED RUNCFF COEFFICIENT = .6000
5.C.5. CURVE NUMBER (AMC II} = ¢
AREA-AVERAGE RUNOFF COEFFICIENT = 0.634
SUBAREA AREA(ACRES) = 1.40 SUBAREA RUNOFF (CFS) = 7.97
TOTAL AREA (ACRES) = 1.60 PEAK FLOW RATE{CFS) = 9.62
END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET} = 0.35 HALFSTREET FLOOD WIDTH(FEET) = 11.08
FLOW VELOCITY({FEET/SEC.) = 3.59 DEPTH*VELOCITY (ET*FT/SEC.) = 1.25
LONGEST FLOWPATH FROM NODE 11031.00 TO NODE 11033.00 = 597.22 FEET.
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FLOW PROCESS FROM NODE 11033.00 TO NODE 11033.00 IS CCDE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATICN(MIN,) = 4.31
RAINFALL INTENSITY (INCH/HR) = 9.49
TOTAL STREAM AREA (ACRES) = 1.60
PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.62
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) {ACRE)
1 71.57 17.33 4.254 31.70
2 9.62 4,31 9.485 1.60

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOE'F Tc INTENSITY
NUMBER {CE'S} (MIN.) {INCH/HOUR)
1 41.72 4,31 9.485
2 75.88 17.33 4.254
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 75.88 Tc(MIN.) = 17.33
TOTAL AREA{ACRES) = 33.30

LONGEST FLOWPATH FROM NCDE 11C00.00 TO NODE 11033.00 = 3173.07 FEET.
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FLOW PROCESS FROM NODE 11033.00 TO NODE 11055.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW}<<<<<

ELEVATION DATA: UPSTREAM{FEET) = 348.01 DOWNSTREAM(FEET) = 344.50

FLOW LENGTH(FEET) = 351.00 MANNING'S N = 0.013

DEPTE OF FLOW IN 39.0 INCH PIPE IS 30.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.76

ESTIMATED PIPE DIAMETER(INCH) = 395.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 75.88

PIPE TRAVEL TIME{MIN.) = 0.54 Tc(MIN.) = 17.88

LONGEST FLOWPATH FROM NODE 11000.00 TO NCDE 11055:00 = 3524.07 FEET.
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FLOW PROCESS FROM NODE 11055.00 TO NODE 11055.00 IS COQDE = 1



>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 17.88 ¢
RAINFALL INTENSITY (INCH/HR) = 4.17

TOTAL STREAM AREA{ACRES) = 33.30

PEAK FLOW RATE (CFS) AT CONFLUENCE = 75.88
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FLOW PROCESS FROM NODE 11060.00 TO NCDE 11065.00 IS CODE = 21

*USER SPECIFIED (SUBAREA):

USER-SPECIFIED RUNQFF COEFFICIENT = .6700
5.C.5. CURVE NUMBER {(AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION({FEET) = 408.97
DOWNSTREAM ELEVATION{FEET) = 401.05
ELEVATION DIFFERENCE{FEET) = 7.92
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.883
100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 9.485
NQTE: RAINFALL INTENSITY IS BASED ON Tc¢ = 5-MINUTE.
SUBAREA RUNOFFEF (CFS) = 1.27
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF{CFS) = 1,27
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FLOW PROCESS FROM NODE 11065.00 TO NODE 11070.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 401.05 DOWNSTREAM(FEET) = 355.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 724.30 CHANNEL SLOPE = (.0636
CHANNEL BASE (FEET) = 57.50 "Z" FACTOR = 15.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.205
*USER SPECIFIED (SUBAREA):
USER~SPECIFIED RUNOFF COEFFICIENT = .8600
5.C.5. CURVE NUMBER (AMC II} = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 11.63
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.09
AVERAGE FLOW DEPTH(FEET) = 0.09 TRAVEL TIME(MIN.) = 5.77
Tc (MIN.) = 9.65 ’
SUBAREA AREA(ACRES) = 3.80 SUBAREA RUNOFF (CFS) = 20.28
AREA-AVERAGE RUNOFF COEFFICIENT = (0.851
TOTAL AREA(ACRES) = 4,00 PEAK FLOW RATE(CFS) = 21.11
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = (.13 FLOW VELOCITY (FEET/SEC.} = 2.68
LONGEST FLOWPATH FROM NODE 11060.00 TO NODE 11070.00 = 824,30 FEET.
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FLOW PROCESS FROM NCDE 11070.00 TO NODE 11055.00 IS CODE = 31

ELEVATION DATA: UPSTREAM(FEET) = 355.00 DOWNSTREAM(FEET) = 344.50
FLOW LENGTH(FEET) = 79.10 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 21.32

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 21.11 '

PIPE TRAVEL TIME(MIN.) = 0.0¢ Tc(MIN.) = 9.72

LONGEST FLOWPATH FRCOM NODE 11060.00 TO NODE 11055.00 = 903,40 FEET.
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FLOW PROCESS FROM NODE 11(055.00 TO NODE 11055.00 IS CODE = 1



TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = g.72
RAINFALL INTENSITY (INCH/HR) = 6.18
TOTAL STREAM AREA (ACRES) = 4.00
PEAK FLOW RATE{(CFS} AT CONFLUENCE = 21.11
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FLOW PROCESS FROM NODE 11051.00 TO NCDE 11052.00 IS CODE = 21

*USER SPECIFIED{SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .8700
5.C.5. CURVE NUMBER {(AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH{FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 354.59
DOWNSTREAM ELEVATION{FEET) = 354.09
ELEVATION DIFFERENCE (FEET) = 0.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.827
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS5) = 1.65
TOTAL AREA(ACRES) = 0.20 ‘TOTAL RUNOFF(CFS} = 1.65
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FLOW PROCESS FROM NODE 11052.00 TO NODE 11055.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>> {STANDARD CURB SECTION USED) <<<<< :

UPSTREAM ELEVATION(FEET) = 354:09 DOWNSTREAM ELEVATION(FEET) = 351.50
STREET LENGTH(FEET) = 266.19 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH{FEET) = 39.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 19.50
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL{DECIMAL}Y = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**+*TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CEFS) = 3.28
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31
HALFSTREET FLOOD WIDTH(FEET) = - 9.06
AVERAGE FLOW VELOCITY({FEET/SEC.) = 1.75
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.54
STREET FLOW TRAVEL TIME (MIN.) = 2.54 Tc (MIN.) = 5.47
100 YEAR RAINFALL INTENSITY{INCH/HOUR} = 8.8951
*USER SPECIFIED(SUBAREA) : )
USER~SPECIFIED RUNCFF COEFFICIENT = .3900
S5.C.S8. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.477
SUBAREA AREA{ACRES) = £.90 SUBAREA RUNOQFF(CFES) = 3.14
TOTAL AREA(ACRES) = 1.10 PEAK FLOW RATE(CFS) = 4.70

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.34 HALFSTREET FLOOD WIDTH(FEET) = 10.6l

FLOW VELOCITY(FEET/SEC.) = 1.89 DEPTH*VELOCITY (FT*FT/SEC.] = 0.64
LONGEST FLOWPATH FROM NODE 11051.00 TC NODE 11055.00 = 316.1% FEET.
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FLOW PROCESS FROM NQDE 11055.00 TG NODE 11055,00 IS CODE = 1

>»>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<



>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION{MIN.) = 5.47

RAINFALL INTENSITY (INCH/HR) = 8.95

TOTAL STREAM AREA (ACRES) = 1.10

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.70

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) {ACRE)
1 75.88 17.88 4.170 33.30
2 21.11 9.72 6.179 4.00
3 4.70 5.47 B.951 1.10

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FCORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE *~*

STREAM RUNOFFE Tc INTENSITY
NUMBER {CF3) (MIN.) (INCH/HOUR)
1 51.93 5.47 B.951
2 75.57 9.72 €.179
3 92.32 17.88 - 4.170
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE{CFS) = 92.32 Tc (MIN.) = 17.88
TOTAL AREA (ACRES) = 38.40

LONGEST FLOWPATH FROM NODE 11000.00 TO NODE 11055.00 = 3524.07 FEET.
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FLOW PROCESS FROM NODE 11055.00 TO NODE 11080.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<L<
>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 344.50 DOWNSTREAM(FEET) = 336.00
FLOW LENGTH({FEET) = 201.33 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS5 24.4 INCHES

PIPE-FLOW VELQCITY(FEET/SEC.) = 19.63

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
BIPE-FLOW{CF3) = 92.32 '

PIPE TRAVEL TIME (MIN.) = 0.17 Tc(MIN.) = 18.05

LONGEST FLOWPATH FROM NODE 11000.00 TO NODE 11080.00 = 3725.40 FEET.
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FLOW PROCESS FROM NODE 11080.00 TO NODE 11080.00 IS CODE = 10
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FLOW PROCESS FROM NODE 11085.00 TO NODE 11090.00 IS CODE = 21

*JSER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .6700
§.C.S. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100,00
UPSTREAM ELEVATION(FEET) = 409.14
DOWNSTREAM ELEVATION (FEET) = 402.40
ELEVATION DIFFERENCE (FEET) = 6.74
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.0098
100 YEAR RAINFALL INTENSITY(INCH/HCUR) = 9.485
NOTE: RAINFALL INTENSITY IS5 BASED ON Tc = 5-MINUTE.
SUBAREA RUNCFF(CFS) = 1.27
TOTAL AREAR (ACRES} = 0.20 TOTAL RUNQFF (CFS} = 1.27
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FLOW PROCESS FROM NODE 11090.00 TO NODE 11085.00 IS CODE = 51

ELEVATION DATA: UPSTREAM({FEET) = 402.40 DOWNSTREAM (FEET) = 388.14
CHANNEL LENGTH THRU SUBAREA(FEET) = 223.89 CHANNEL SLOPE = 0.0637
CHANNEL BASE(FEET) = 40.00 "Z" FACTCR = 15.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH({FEET) = 10.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.909

*|JSER SPECIFIED (SUBARERA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .7600

S.C.5. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY({FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.)
Te(MIN.) = 6.63

SUBAREA AREA (ACRES) = 0.70 SUBAREA RUNOFF (CFS)
AREA-AVERAGE RUNOFF COEFFICIENT = 0.740
TOTAL- AREA (ACRES) = 0.90 PEAK FLOW RATE{CFS) = 5.27
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END OF SUBAREA CHANNEL FLOW HYDRARULICS:
DEPTH (FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 1.78
LONGEST FLOWPATH FROM NODE 11085.00 TO NODE 11095.00 = 323.89 FEET.
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FLOW PROCESS FRCM NCDE 11095.00 TO NODE 11100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 388.14 DOWNSTREAM(FEET) = 354.00
CHANNEL LENGTH THRU SUBAREA(FEET) =  413.72  CHANNEL SLOPE = 0.0825
CHANNEL BASE(FEET) = 50.00 "2" FACTOR = 11.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSTTY(INCH/HOUR) = 6.437
*USER SPECIFIED(SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
$.C.S5. CURVE NUMBER (AMC TI) = 0O
TRAVEL TTME COMPUTED USING ESTIMATED FLOW{(CFS) = 15.82
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY{(FEET/SEC.) = 2.77
AVERAGE FLOW DEPTH(FEET) = 0.11  TRAVEL TIME(MIN.}) = 2.49
Tc(MIN.) = 9.12
SUBAREA AREA (ACRES) = 3.90 SUBAREA RUNOFF{CFS) = 21,09
AREA-AVERAGE RUNOFF COEFFICIENT = 0.821
TOTAL AREA{ACRES) = 4.80 ‘ PEAK FLOW RATE(CFS) = 25.38
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.15 FLOW VELOCITY(FEET/SEC.) =  3.33
LONGEST FLOWPATH FROM NODE 11085.00 TO NGDE 11100.00 =  737.61 FEET.
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FLOW PROCESS FROM NODE 13100.00 TO NODE 11105.00 IS CODE = 31

ELEVATION DATA: UPSTREAM(FEET) = 339.62 DOWNSTREAM(FEET) = 338.71

FLOW LENGTH(FEET} = 88.87 MANNING'S N = 0.013

DEPTH QF FLOW IN 27.0 INCH PIPE IS 19.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.40

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 25.38 ’

PIPE TRAVEL TIME(MIN.) = 0.18 Tc({MIN.) = 9.30

LONGEST FLOWPATH FROM NODE 11085.0C TO NODE 11105.00 = 826.48 FEET.
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FLOW PROCESS FROM NODE 11105.00 TO NODE 11105.00 IS CODE 1

I




TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 9.30
RAINFALL INTENSITY(INCH/HR) = 6.36
TOTAL STREAM AREA (ACRES) = 4.80
PEAK FLOW RATE(CFS) AT CONFLUENCE = 25.38

B i R R N R RN R EEEEEEEEEE R LRSS

FLOW PROCESS FROM NCDE 11110.00 TO NODE 11115.00 IS CODE = 21

*USER SPECIFIED (SUBAREA}:
USER~-SPECIFIED RUNOFF COEFFICIENT = .8700

$.C.S8. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 351.31
DOWNSTREAM ELEVATION(FEET) = 350.81
ELEVATION DIFFERENCE(FEET) = 0.50
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 2.927
100 YEAR RATNFALL INTENSITY (INCH/HOUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 1.65
TOTAL AREA(ACRES} = 0.20 TOTAL RUNOFF(CFS) = 1.65
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FLOW PROCESS FROM NODE 11:115.00 TO NODE 11120.00 IS CODE = 61
»>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<L<<L
>>>>> (STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 350.81 DOWNSTREAM ELEVATION(FEET) = 349.12
STREET LENGTH(FEET} = 423.39 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH (FEET) = 39.00

DISTANCE FROM CROWN TO CROSSFALL GRADEEREAK(FEET} = 19.50
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNQFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to- curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = C¢.0200

*+*TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.05
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.37
HALFSTREET FLOOD WIDTH(FEET) = 11.94
AVERAGE FLOW VELOCITY{FEET/SEC.) = 1.31
PRCDUCT OF DEPTH&VELOCITY{FT*FT/SEC.) = 0.48
STREET FLOW TRAVEL TIME (MIN.) = 5.38 Te (MIN.) = 8.30
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.838
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNQFF COEFFICIENT = .5600
S$.C.S. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.604
SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNQOFF (CFS)} = 4.80
TOTAL AREA (ACRES) = 1.4¢0C PEAK FLOW RATE{CF3}) = 5.79

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.40 HALFSTREET FLOCD WIDTH(FEET) = 13.8B4

FLOW VELCCITY (FEET/SEC.) = 1.42 DEPTH*VELOCITY(FT*FT/SEC.) = ¢.57
LONGEST FLOWPATH FROM NODE 11110.00 TO NODE 11120.0C = 473.39 FEET.
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FLOW PROCESS FROM NODE 113i20.00 TO NODE 11105.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<L<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESTIZE (NON-PRESSURE FLOW})<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 341.07 DOWNSTREAM(FEET) = 338.71
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FLOW LENGTH(FEET) = 236.11 MANNING'S N = 0.013
ESTIMATED PIPE DIAMETER(INCH)} INCREASED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.8 INCHES

PIPE-FLOW VELQCITY (FEET/SEC.) = 5.85

ESTIMATED PIPE DIAMETER(INCH} = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.79

PIPE TRAVEL TIME(MIN.) = 0.67 Tc(MIN.) = B.98

LONGEST FLOWPATH FROM NODE 11110.00 TO NODE 11105.00 = 709.50 FEET.
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FLOW PROCESS FROM NODE 11105.00 TO NODE 11105.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 8.98

RAINFALL INTENSITY {INCH/HR) = €.50

TOTAL STREAM AREA (ACRES) = 1.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.79

** CONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 25.38 9.30 6.358 4.80
2 5.79 8.98 6.503 1.40

RAINFALL INTENSITY AND TIME OF CONCENTRATICN RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE *~*

STREAM RUNOFF Tc INTENSITY
NUMBER {(CFS} (MIN.) (INCH/HOUR)
1 30.29 g8.98 €.503
z 31.03 9.30 €.358
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLCW RATE(CFS) = 31.03 Tc(MIN.) = 9.30
TOTAL AREA{ACRES) = 6.20
LONGEST FLOWPATH FROM NODE 11085.00 TO NODE 11105.00 = 826.48 FEET.
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FLOW PROCESS FROM NODE 11105.00 TO NODE 11122.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<L
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 338.71 DOWNSTREARM(FEET) = 338.20
FLOW LENGTH(FEET) = 50.21 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS Z0.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.} = 8.87

ESTIMATED PIPE DIAMETER({INCH} = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 31.03

PIPE TRAVEL TIME (MIN.) = 0.09 Tc(MIN.) = 9.39

LONGEST FLOWPATH FROM NODE 11085.00 TO NCDE 11122.00 = 876.69 FEET.
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FLOW PROCESS FROM NORE 11122.00 TO NODE 11122.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 9.39

RAINFALL INTENSITY (INCH/HR} = 6.32

TOTAL STREAM AREA{ACRES) = 6.20

PEAK FLOW RATE({CFS) AT CONFLUENCE = 31.03
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FLOW PROCESS FROM NODE 11123.00 TO NODE 11122.00 IS CODE = 21



>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<K

*JSER SPECIFIED{SUBAREA} :

USER-SPECIFIED RUNQFF COEFFICIENT = .2500
$.C.5. CURVE NUMBER {AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 145.24
UPSTREAM ELEVATION(FEET) = 357.00
- DOWNSTREAM ELEVATION(FEET) = 355.00 -
ELEVATION DIFFERENCE (FEET) = 2.00
SUBAREA, OVERLAND TIME OF FLOW(MIN.) = 11.962
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 75.66

(Reference: Table 3-1B ¢f Hydrolegy Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.404
SUBAREA RUNOFF (CFS) = 1.08
TOTAL AREA(ACRES) = 0.80 TOTAL RUNOFF(CFS) = - 1.08
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FLOW PROCESS FROM NODE 11122.00 TO NODE 11122.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<KZ
>>>>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION{MIN.} = 11.9%6
RAINFALL INTENSITY{INCH/HR} = 5.40
TOTAL STREAM AREA(ACRES) = 0.80
PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.08
** CONFLUENCE DATA **
STREAM RUNGCEF Tec INTENSITY AREA
NUMBER {CFS) {MIN.} {INCH/HQUR) {ACRE)
1 31.03 9.3¢ 6.317 6.20
2 1.08 11.%6 5.404 0.80
RAINFALL INTENSITY AND TIME OF CONCENTRATTON RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS. ‘
*% PEAR FLOW RATE TABLE **
STREAM RUNCFF Tc INTENSITY
NUMBER (CES) (MIN.} (INCH/HOUR)
1 31.88 9.39 6.317
2 27.63 11.96 5.404
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 31.88 Tec{MIN.) = 9.39
TOTAL AREA(ACRES) = 7.00
LONGEST FLOWPATH FROM NODE 11085.0C TO NCDE 11122.00 = 876.69 FEET,.
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FLOW PROCESS FROM NODE 11122.00 TO NODE 11125,00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 338.20 DOWNSTREAM(FEET) = 336.00

FLOW LENGTH (FEET) = 218.46 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.6 INCHES

PIPE-FLOW VELQCITY (FEET/SEC.) = 8.88

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW (CF3) = 31.88

PIPE TRAVEL TIME (MIN.) = 0.41 Tc{MIN.) = 9.80

LONGEST FLOWPATH FROM NODE 11085.00 TO NODE 11125.00 = 1095.15 FEET.
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FLOW PROCESS FROM NODE 11125.00 TO NODE 11125.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<



*+ MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER {CF5) (MIN.) {INCH/HOUR) (ACRE}
1 31.88 9.80 €.145 7.00

LONGEST FLOWPATH FROM NODE 11085.00 TO NODE 11125.00 1095.15 FEET.

*+* MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) {INCH/HOUR} {ACRE)
1 92.32 18.05 4.145 38.40

LONGEST FLOWPATH FROM NODE 11000.00 TO NODE 11125.00 3725.40 FEET.

** PEAK FLOW RATE TABLE ** .
STREAM RUNOFF Tc INTENSITY

NUMBER (CFS) (MIN.) {INCH/HCUR)
1 82.01 2.80 6.145
2 113.82 18.05 4.145

COMPUTED CONFLUENCE ESTIMATES ARE A5 FOLLOWS:
PEAK FLOW RATE (CFS) = 113.82 Tc (MIN.) = 18.05
TOTAL AREA(RCRES) = 45.40
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FLOW PROCESS FROM NODE 11125.00 TO NODE 11125.00 IS CODE = 12

END OF STUDY SUMMARY:
TOTAL AREA{ACRES)
PEAK FLOW RATE (CEFS} 113.82

END OF RATIONAL METHCD ANALYSIS
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RATIONAL METHOD HYDRQLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO CQOUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
{c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:
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* Meadowood J-15956 7-31-09
* Drainage basin 14000 Off site improvements, 100 year storm event,

* 6 hours
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FILE NAME: MW14000.DAT
TIME/DATE OF STUDY: 13:48 08/13/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00

6~HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18,00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL “"C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATICONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*(JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GECMETRIES: MANNING
WIDTH CROSSFALL IN- / QUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. {ET} {(FT) SIDE / SIDE/ WAY (FT} (FT) {FT) (FT) (n}

1 30.0 20.0. 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)* (Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TQ THE UPSTREAM TRIBUTARY PIPE.*

| User specified information obtained frecm on site analyses |
| for drainage kasin 1000 i
| (undetained flow) |
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FLOW PROCESS FRCM NCDE 1000.00 TO NODE 1000.00 IS CQODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 9.95 RAIN INTENSITY (INCH/HOUR}) = 6.09
TOTAL AREA (ACRES) = 9.60 TOTAL RUNCFF (CFS) = 17.80
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FLOW PRQCESS FROM NODE 1000.00 TO NODE 14010.00 IS CODE = 51
»>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 458.02 DOWNSTREAM(FEET) = 348.00



CHANNEL LENGTH THRU SUBAREA(FEET) = 165%0.20 CHANNEL SLOPE = 0.0651

CHANNEL BASE({FEET} = 70.00 "Z" FACTOR = 15.000
MANNING'S FACTOR = (.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.969 :

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .7200

5.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS} = 33.88

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.01

AVERAGE FLOW DEPTH(FEET) = 0.16 TRAVEL TIME{MIN.} = 9.35
Tc(MIN.) = 19.30

SUBAREA AREA (ACRES) = 11.50 SUBAREA RUNOFF{CFS) = 3z.87
AREA-AVERAGE RUNOFF COEFFICIENT = 0.531

TOTAL AREA{ACRES) = 21.10 PEAK FLOW RATE (CFS) = 44.48
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH{FEET) = 0.18 FLOW VELOCITY (FEET/SEC.) = 3.39

LONGEST FLOWPATH FROM NODE 0.00 TO NODE 1401G6.00 = 1680.20 FEET.
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FLOW PRCCESS FROM NODE 14010.00 TO NODE 14010.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM ° 1 ARE:

TIME OF CONCENTRATION{MIN.) = 19.30
RAINFALL INTENSITY (INCH/HR} = 3.97
TOTAL STREAM AREA (ACRES) = 21.10
PEAK FLOW RATE (CEFS} AT CONFLUENCE = 44 .48
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FLOW PROCESS FROM NODE 14000.00 TO NODE 14005.00 IS CODE = 21

*USER SPECIFIED(SUEAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .6900
§.C.S5. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION({FEET) = 462.00
DOWNSTREAM ELEVATION(FEET) = 454.00
ELEVATICN DIFFERENCE (FEET) = g.00
SUBAREA QVERLAND TIME OF FLOW(MIN.) = 3.690
100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNQFF (CFS) = 1.96
TOTAL AREA{ACRES) = 0.30 TOTAL RUNQFF({CFS) = 1.96
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FL.OW PROCESS FROM NODE 14005.00 TO NODE 14010.00 IS CODE = 51

ELEVATION DATA: UPSTREAM(FEET) = 454.00 DOWNSTREAM(FEET) = 348.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1966.50 CHANNEL SLOPE = 0.0539
CHANNEL BASE(FEET} = 20.00 "Z" FACTOR = 12.000
MANNING'S FACTOR = 0.9035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.198%

*USER SPECIFIED{SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .7400
$.C.S8. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW({CFS} = 24.864
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.63
AVERAGE FLOW DEPTH(FEET) = 0.27 TRAVEL TIME(MIN.) = 9.02
Tc(MIN.} = 12.71

SUBAREA AREA{ACRES} = 11.10 SUBAREA RUNOFF (CFS) = 42.68
AREA-AVERAGE RUNOFF COEFFICIENT = 0.739

TOTAL AREA (ACRES) = 11.40 PEAK FLOW RATE (CFS)

]
P
(V%)
-]
[=)]



END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.37 FLOW VELQCITY (FEET/SEC.} = 4,36
LONGEST FLOWPATH FRCM NODE 14000.00 TO NODE 14010.00 = 2066.50 FEET.

Tk ok khkkkhkhhk bk bk khrhdrdrkrkhkdkdrh kb b hhkhkdbh bk d ok dkkdod ok kk ok kok ok koh okok ko ok ok ko ok ke oo ek ek e %

FLOW PROCESS FROM NODE 14010.00 TO NCDE 14010.00 IS CODE = 1

TOTAL NUMBER QOF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 12.71
RAINFALL INTENSITY (INCH/HR) = 5.20
TOTAL STREAM AREA{ACRES) = 11.40
PEAK  FLOW RATE (CFS5) AT CONFLUENCE = 43.76
** CONFLUENCE DATA **
STREAM RUNOFF Tec INTENSITY AREA
NUMBER (CFS) {MIN.) {INCH/HOUR) (ACRE}
1 44.48 158.30 3.969 21.10
2 43.76 1z2.71 . 5.196 11.40

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.} {INCH/HCUR)
1 73.05 12.71 5.196
2 77.90 19.30 3.969
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 77.90 Tc (MIN.) = 19.30
TOTAL AREA (ACRES) = 32.50
LONGEST FLOWPATH FROM NODE 14000.00 TO NODE 14010.00 = 2066.50 FEET.
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FLOW PROCESS FROM NODE 14010.00 TO NODE 14015.00 IS CODE = 51

ELEVATION DATA: UPSTREAM(FEET} = 348.00 DOWNSTREAM(FEET) = 333.25

CHANNEL LENGTH THRU SUBAREA{FEET) = 229.59 CHANNEL SLOPE = 0.0642
CHANNEL BASE (FEET) = 20.00 "Z" FACTOR = B.200
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.8%0

*USER SPECIFIED{SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8400
$.C.S. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW({CFS) = 80.03
TRAVEIL, TIME THRU SUBAREA BASED ON VELCCITY (FEET/SEC.) = 6.23
AVERAGE FLOW DEPTH(FEET) = 0.52 TRAVEL TIME(MIN.) = 0.61
Tc{MIN.) = 19.91
SUBAREA AREA (ACRES) = 1.30 SUBAREA RUNCFF(CFS) = 4.25
AREA-AVERAGE RUNOFF COEFFICIENT = 0.613
TOTAL AREA (ACRES) = 33.80 PEAK FLOW RATE(CFS) = 80.59

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.52 FLOW VELOCITY(FEET/SEC.) = 6.24
LONGEST FLOWPATH FROM NODE 14000.00 TO NODE 14015.00 = 2296.08 FEET.
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FLOW PROCESS FROM NODE 14015.00 TO NOBE 14016.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 333.25 DOWNSTREAM{FEET) = 319.72
FLOW LENGTH (FEET) = 94,07 MANNING'S N = 0.013




DEPTH OF FLOW IN 24.0 INCH PIPE IS 185.5 INCHES

PIPE~FLOW VELOCITY(FEET/SEC.}) = 29.53

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE~-FLOW (CES} = 80.59

PIPE TRAVEL TIME (MIN.) = 0.05 Tc(MIN.) = 19.97

LONGEST FLOWPATH FROM NODE 14000.00 TO NODE 14016.00 = 23%0.16 FEET.
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FLOW PROCESS FROM NODE 14016.00 TO NODE 14016.00 IS CODE = 1

TOTAL NUMBER OF STREBMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 19.97

RAINFALL INTENSITY (INCH/HR) = 3.88

TOTAL STREAM AREA (ACRES) = 33.80

PEAK FLOW RATE (CFS) AT CONFLUENCE = 80.59
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FLOW PROCESS FROM NODE 14017.00 TO NODE 14017.50 IS CODE = 21

*USER SPECIFIED({SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .8700

5.C.S. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00
UPSTREAM ELEVATION(FEET) = 349.17
DOWNSTREAM ELEVATION({FEET) = 348.10
ELEVATION DIFFERENCE {FEET) = 1.87
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.644
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485 .
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. -
SUBAREA RUNOFF (CFS) = 1.65
TOTAL AREA(ARCRES} = 0.20 TOTAL RUNOFF (CFS) = 1.65

hkAhkh Rk A dk b bk hkd bk rhkdkxrhkdhdr bbb hhkdd b b rbkhhkrhkhkhddr bk ddkrdk bbb rhbbddrbrhddhddwdrdsd

FLOW PROCESS FROM NODE 14017.50 TO NODE 14018.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 348.10 DOWNSTREAM ELEVATION(FEET} = 337.45

STREET LENGTH({FEET) = 358.30 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH({(FEET) = 39.00
DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 19.50
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
QUTSIDE STREET CROSSFALL {DECIMAL) = 0.020
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNQFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning's FRICTICN FACTOR for Streetfleow Section(curb-to-curb) = 0.01g0
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.28
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLCW DEPTH{FEET) = 0.30
HALFSTREET FLOOD WIDTH(FEET) = 8.71
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.01
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.90
STREET FLOW TRAVEL TIME (MIN.) = 1.98 Tc (MIN.) = 4,63
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFE COEFFICIENT = _5100
5.C.5. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNOQFF COEFFICIENT = 0.552
SUBAREA AREA{ACRES} = 1.50 SUBAREA RUNOFF(CFS) = 7.26

TOTAL AREA(ACRES) = '1.70 PEAK FLOW RATE{CFS) = 8.91



*

*
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END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH{FEET) = 0.35 HALFSTREET FLOOD WIDTH(FEET) = 10.%6
FLOW VELOCITY(FEET/SEC.) = 3.38 DEPTH*VELOCITY(FT*FT/SEC.) = 1.17
LONGEST FLOWPATH FROM NODE 14017.00 TO NODE 14018.00 = 418.30 FEET.
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FLOW PROCESS FROM NODE 14018.00 TO NODE 14016.00 IS CODE = 31
>>>>>COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 323.38 DOWNSTREAM(FEET) = 312.72
FLOW LENGTH (FEET) = 365.72 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.38

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS5) = g.91

PIPE TRAVEL TIME(MIN.} = 0.9¢ Tc{MIN.} = 5.58

LONGEST FLOWPATH FROM NODE 14017.00 TO NODE 14016.00 = 784.02 FEET.
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FLOW PROCESS FROM NODE 14016.00 TO NODE 14016.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 5.58
RAINFALL INTENSITY(INCH/HR) = .83
TOTAL STREAM AREA{ACRES) = 1.70
PEAK FLOW RATE({CFS) AT CONFLUENCE = g8.91
** CONFLUENCE DATA *~*
STREAM RUNQFF Tc INTENSITY AREA
NUMBER (CFS} (MIN.) {INCH/HOUR) (ACRE)
1 80.59 18.97 3.883 33.80
2 8.91 5.58 8.834 1.70

RAINFALL INTENSITY AND TIME QOF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.} {(INCH/HOUR)
1 44,33 5.58 8.834
2 84.51 19.97 3.883
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:.
PEAK FLOW RATE (CFS} = B4.51 Tc{MIN.) = 19.97
TOTAL AREA(ACRES}) = 35.50

LONGEST FLOWPATH FROM NODE 14000.00 TO NODE 14016.00 = 2390.16 FEET.
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FLOW PROCESS FROM NODE 14G16.00 TO NODE 14019.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 312.72 DLOWNSTREAM(FEET) = 317.48

FLOW LENGTH {FEET) = 157.13 MANNING'S N = 0.013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 29.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 12.7¢

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW (CF5) = 84.51

PIPE TRAVEL TIME(MIN.) = 0.21 Tc{MIN.) = 20.17

LONGEST FLOWPATH FROM NODE 14000.00 TC MNODE 14019.00 = 2547.29% FEET.
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FLOW PROCESS FROM NODE 14019.00 TO NODE 14019.00 IS CODE = 1




TOTAL NUMBER OF STREARMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
"TIME OF CONCENTRATION(MIN.) = 20.17

RAINFALL INTENSITY (INCH/HR) = 3.86

TOTAL STREAM AREA (ACRES) = 35.50

PEAK FLOW RATE(CFS) AT CONFLUENCE = 84.51
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FLOW PRCCESS FROM NODE 14020.00 TO NODE 14025.00 IS CODE = Z1

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .7700
5.C.5. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION({FEET) = 360.04
DOWNSTREAM ELEVATION (FEET)} = 356.00
ELEVATION DIFFERENCE (FEET} = 4.04
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.730
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 92.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 1.46
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1l.46
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FLOW PROCESS FROM NODE 14025.00 TO NODE 14030.00 IS CODE = 51

ELEVATION DATA: UPSTREAM(FEET) = 356.00 DOWNSTREAM(FEET) = 325.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 384.00 CHANNEL SLOPE = 0$.0807
CHANNEL BASE (FEET) = 35.00 "Z" FACTCR = 15.000
MANNING'S FACTOR ='0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.803
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8700
S5.C.5. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS} = 5.59
TRAVEL TIME THRU SUBAREA BASED OWN VELOCITY{FEET/SEC.) = 2.11
AVERAGE FLCW DEPTH(FEET) = 0.07 TRAVEL TIME (MIN.} = 3.04
TCc(MIN.) = 6.77
SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOQFF(CFS} = 8.15
AREA-AVERAGE RUNOQFF COEFFICIENT = 0.85¢
TOTAL AREA(ACRES) = 1.40 PEAK FLOW RATE(CFS) = 9.35
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) = 2.51
LONGEST FLOWPATH FROM NODE 14020.00 TO NODE 14030.00 = 484.00 FEET.
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FLOW PROCESS FROM NODE 1403G.0C TO NODE 14019.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<L<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 325.00 DOWNSTREAM({FEET) = 317.48
FLOW LENGTH(FEET) = B6.60 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH} INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.} = 14.76

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.35

PIPE TRAVEL TIME (MIN.) = 0.10 Tc(MIN.) = 6.8¢6

LONGEST FLOWPATH FROM NODE 1402C.00 TO NODE 14019.00 = 570.60 FEET.
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FLOW PROCESS FROM NCDE 14019.00 TC NODE 14019.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CCNCENTRATION{MIN.) = 6.86
RAINFALL INTENSITY (INCH/HR) = 7.73
TOTAL STREAM AREA(ACRES) = 1.40
PEAK FLOW RATE (CFS) AT CONFLUENCE = 9.35
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FLOW PROCESS FROM NODE 14035.00 TO NODE 14040.00 IS CODE = 21

*USER SPECIFIED(SUBAREA}:
USER-SPECIFIED RUNOFF COEFFICIENT = .6600

5.C.S. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION({FEET) = 337.08
DCWNSTREAM ELEVATION(FEET) = 332.58
ELEVATION DIFFERENCE(FEET) = 4.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4,394
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 3-MINUTE.
SUBAREA RUNCFF (CFS) = 1.88
TOTAL AREA (ACRES) = 0.30 TOTAL RUNQFF (CFS} = 1.88
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FLOW PROCESS FROM NODE 14040.00 TO NODE 14019.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<LL
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 332.58 DOWNSTREAM ELEVATION(FEET) = 319.11
STREET LENGTH(FEET} = 438.85 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 39.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBRERK(FEET} = 19.50
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
QUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNCOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CES) = 5.77
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31
HALFSTREET FLCOD WIDTH({FEET) = 8.99
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.12
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.985
STREET FLOW TRAVEL TIME (MIN.) = 2.35 Tc(MIN.) = 6.74
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.822
*USER SPECIFIED(SUBAREA):
USER-SPECTFIED RUNOFF COEFFICIENT = .6600
§.C.$. CURVE NUMBER (AMC II} = 0
AREA-AVERAGE RUNOFF COEFFICIENT = (.660
SUBAREA AREA (ACRES) = 1.50 SUBAREA RUNOFF (CEFS) = 7.74
TQTAL AREA({(ACRES) = 1.80 PEAK FLOW RATE(CFS) = 9.29

END QOF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.35 HALFSTREET FLCOD WIDTH(FEET) = 11.03

FLOW VELOCITY (FEET/SEC.} = 3.48 DEPTH*VELOCITY (FT*FT/SEC.) = 1.21
LONGEST FLOWPATH FROM NODE 14035.00 TG NODE 14019.00 = 528.85 FEET.
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FLOW PROCESS FROM NODE 14019.00 TO NCDE 14018.00 IS CODE = 1




»>>>>>DESIGNATE TINDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARICUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION(MIN.) = 6.74
RAINFALL INTENSITY(INCH/HR) = 7.82
TOTAL STREAM AREA (ACRES) = 1.80
PEAK FLOW RATE (CFS) AT CONFLUENCE = 9.29

«* CONFLUENCE DATA *=

STREAM RUNOFF Tec INTENSITY AREA
NUMBER (CFS) {MIN.} {INCH/HOUR) {ACRE)
1 84.51 20.17 3.858 35.50
2 9.35 6.86 7.731 1.40
3 9.29 6.74 7.822 1.80

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIC
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CEFS) {MIN.) {INCH/HOUR)
1 - 60.15 6.74 7.822
2 60.70 6.86 7.731
3 83.75 20.17 3.858 .
COMPUTED CONFLUENCE ESTIMATES ARE A3 FOLLOWS:
PEAK FLOW RATE (CFS) = 83.75 Tc(MIN.) = 20.17
TOTAL AREA (ACRES) = 38.70
LONGEST FLOWPATH FROM NODE 14000,00 TO NCDE 14019.00 = 2547.29 FEET.
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FLOW PROCESS FROM NODE 14019.00 TC NODE 14050.00 IS CODE = 31

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 317.48 DOWNSTREAM{FEET)

= 317.07
FLOW LENGTH(FEET) = 40.55 MANNING'S N = (.013
DEPTH OF FLOW IN 42.0 INCH PIPE IS 33.6 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 11.37
ESTTMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CF3) = 93.75
PIPE TRAVEL TIME({(MIN.) = 0.06 Tc{MIN.) = 20.23
LONGEST FLOWPATH FROM NODE 14000.00 TO NODE 14050.00 = 2587.84 FEET.
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 38.70 TC(MIN.) = 20.23
PEAK FLOW RATE(CFS) = 93.75

END OF RATIONAL METHCD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOGCD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Rnalysis prepared by:

*‘*-ﬂr*********************** DESCRIPTION OE‘ STUDY LR AR B E R EEEREEEESESESEESESR]

* Meadowood J-15956 8-03-09
* Drainage Basin 15000 Cff Site Improvements,

* 100-6 hours storm event, ST
****&***&*****'&***1‘*i-*iri-ir*ir***********************************i***********

FILE NAME: MW150C0.DAT
TIME/DATE OF STUDY: 15:14 08/10/200¢

2003 saN DIEGC MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00
6-HOUR DURATION PRECIPITATICON (INCHES) = 3.600
* SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTICN SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATICNAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURBE GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN~ / OUT-/PARK- HEIGHT WIDTH LTP HIKE FACTOR

NO. (ET) (FT) SIDE / SIDE/ WAY (FT) {(FT} (FT) (FT) {n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.1e7 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
CR EQUAL TQO THE UPSTREAM TRIBUTARY PIPE.*

| User specified information obtained from on site analyses |
| for drainage basin 2000. !
| {Detained flows} |
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FLOW PROCESS FROM NODE 2000.00 TO NODE 2000.00 IS CCDE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 13.93 RAIN INTENSITY (INCH/HOUR} = 4.90
TOTAL AREA (ACRES) = 59.50 TOTAL RUNQFF (CES) = 81.84
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FLOW PROCESS FROM NCDE 200C.00 TO NCDE 15021.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<




CHANNEL LENGTH THRU SUBAREA(FEET) = 597.60 CHANNEL SLOPE = 0.0727

CHANNEL BASE(FEET} = 130.00 "Z" FACTOR = 9.00¢0
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET} = 10.00
100 YEAR RAINFALL INTENSITY{INCH/HOUR) = - 4.370

*USER SPECIFIED (SUBAREA):
USER-SPECIFIED RUNOFF CCEFFICIENT = .6700

5.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 91.34

TRAVEL TIME THRU SUBAREA BASED ON VELCCITY(FEET/SEC.) = 3.69
ARVERAGE FLOW DEPTH{FEET) = 0.19 TRAVEL TIME (MIN.) = 2.170
Tc{MIN.}) = 16.63

SUBAREA AREA(ACRES) = 6.50 SUBAREA RUNOFF(CFS) = 19.03
AREA-AVERAGE RUNOFF COEFFICIENT = {.319

TOTAL AREA(ACRES) = 66.00 PEAK FLOW RATE (CFS) = 82.04
END QOF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.19 FLOW VELOCITY (FEET/SEC.} = 3.72

LONGEST FLOWPATH FROM NODE 0.00 TO NODE 15021.00 = 597.60 FEET. .
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FLOW PROCESS FROM NODE 15021.00 TO NODE 15020.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 390.00 DCWNSTREAM(FEET) = 334.00

CHANNEIL LENGTH THRU SUBAREA{FEET} = 1158.10 CHANNEL SLOPE = 0.0484
CHANNEL BASE (FEET) = 50.00 "Z" FACTOR = 11.800
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HQUR) = 3.791
*USER SPECIFIED(SUBAREA) :
USER-SPECIFIED RUNOFF CQEFFICIENT = .6700
5.C.S. CURVE NUMBER {AMC II) = 0
TRAVEL TIME CCMPUTED USING ESTIMATED FLOW(CFS)} = 100.9%1
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.71
AVERAGE FLOW DEPTH(FEET) = 0.39 TRAVEL TIME(MIN.} = 4.10
Tc(MIN.) = 20.72
SUBAREA AREA (ACRES) = 7.00 SUBAREA RUNOFF(CFS) = 17.78
AREA-AVERAGE RUNQFF COQEFFICIENT = (.353
TOTAL AREA(ACRES) = 73.00 PEAK FLOW RATE(CFS) = 87.63
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.38 FLOW VELCCITY (FEET/SEC.) = 4,66
LONGEST FLOWPATH FROM NODE 0.00 TO NODE 15020.00 = 1755.70 FEET.
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FLCW PROCESS FROM NQODE 15020.00 TG NODE 15020.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION({MIN.) = 20.72

RAINFALL INTENSITY{INCH/HR} = 3.79

TOTAL STREAM AREA(ACRES) = 73.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 97.63
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FLOW PROCESS FROM NODE 15000.00 TC NODE 15005.00 IS CODE = 21

*JSER SPECIFIED (SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .6900
$.C.S. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100,00
UPSTREAM ELEVATION (FEET) = 473.00
DOWNSTREAM ELEVATION{FEET) = 456.00
ELEVATION DIFFERENCE (FEET} = 17.00

SUBAREA OVERLAND TIME OF FLOW (MIN.) = 3.426
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!




100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 89.485

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 1.31
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 1.31
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FLOW PROCESS FROM NODE 15005.00 TO NODE 15010.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<LL
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET} = 456,00 DOWNSTREAM(FEET} = 402.00

CHANNEL LENGTH THRU SUBAREA{FEET) = 531.50 CHANNEL SLOPE = 0.1016
CHANNEL BASE (FEET) = 8G.00 "Z" FACTOR = 12.800
MANNING'S FACTOR = 0,035 MAXIMUM DEPTH (FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.8B8
*USER SPECIFIED (SUBAREA):
USER-SPECIFIED RUNQFF COEFFICIENT = .6800
S.C.S. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 19.74
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.} = 2.74
AVERAGE FLOW DEPTH (FEET} = 0.09 TRAVEL TIME (MIN.) = 3.23
Tc{MIN.} = 6.65
SUBAREA AREA(ACRES) = 6.80 SUBAREA RUNOQFF(CFS) = 36.47
AREA-AVERAGE RUNOFE COEFFICIENT = 0.680 '
TOTAL AREA(ACRES) = 7.00 PEAK FLOW RATE(CFS} = 37.56
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.13 FLOW VELOCITY (FEET/SEC.) = 3.47
LONGEST FLOWPATH FROM NODE 15000.00 TO NODE 15010.00 = 631.50 FEET.
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FLOW PROCESS FROM NODE 15010.00 TO NODE 15015.00 IS CODE = 51
$>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<L
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION, DATA: UPSTREAM(FEET) = 402 .00 DOWNSTREAM(FEET) = 360.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 687.20 CHANNEL SLOPE = 0.0611
CHANNEL BASE{(FEET) = 70.00 "Z® FACTOR = 12.000
MANNING'S FACTOR = 0,035 MAXIMUM DEPTH(FEET} = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR} = 6.121
*JSER SPECIFIED (SUBAREA):
USER-SPECIFIED RUNQFF COEFFICIENT = .6700
S.C.S. CURVE NUMBER {(AMC II} = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW({CFS) = 52.59
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.57
AVERAGE FLOW DEPTH(FEET) = 0.20 TRAVEL TIME (MIN.) = 3.20
Tc{MIN.) = 9.86
SUBAREA AREA{ACRES} = 7.30 SUBAREA RUNOQFF(CFS} = 29.94
AREA-AVERAGE RUNOFF COEFFICIENT = 0.675
TOTAL AREA(ACRES) = 14.30 PEAK FLOW RATE({CFS) = 59.09

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.22 FLOW VELOCITY({FEET/SEC.) = 3.73
LONGEST FLOWPATH FROM NODE 15000.C0 TO NODE 15015.00 = 1318.70 FEET.
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FLOW PROCESS FROM NODE 15015.00 TO NODE 15020.00 IS CODE = 51

>>>>>COMPUTE TRAPEZCIDAL CHANNEL FLOW<<LL
»>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 360.00 DOWNSTREAM({FEET) = 334.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 561.80 CHANNEL SLOPE = 0.0463
CHANNEL BASE(FEET) = 80.00 “"Z" FACTOR = 12.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH{FEET) = 10,00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.230

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNQOFF COEFFICIENT = .6800

S.C.8. CURVE NUMBER {AMC II) = 0



TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 68.17

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  3.44
AVERAGE FLOW DEPTH(FEET) = 0.24  TRAVEL TIME(MIN.) = 2.72
Tc(MIN.) = 12.58

SUBAREA AREA(ACRES) = 5.10 SUBAREA RUNOFF{CFS) = 18.14
AREA-AVERAGE RUNOFF COEFFICIENT = 0.676

TOTAL AREA(ACRES) = 19.40 PEAK FLOW RATE (CFS) = 68.62

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET} = 0.24 FLCW VELOCITY(FEET/SEC.) = 3.4¢6 .
LONGEST FLOWPATH FROM NODE 15000.00 TO NODE 15020.00 = 1880.50 FEET.
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FLOW PROCESS FROM NODE 15020.00 TO NODE 15020.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 12.58

RAINFALL INTENSITY (INCH/HR) = 5.23

TOTAL STREAM AREA{ACRES) = 19.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 68.62

** CONFLUENCE DATA **

STREAM RUNOEF Tc INTENSITY - AREA

NUMBER {CFS) (MIN.) {INCH/HOUR) (ACRE)
1 97.63 20.72 3.791 73.00C
2 68.62 12.58 5.230 19.40

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tec INTENSITY
NUMBER (CFS) (MIN.} {INCH/HOUR}
1 127.91 12.58 5.230
2 147.37 20.72" 3.791
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 147.37 Tec (MIN.) = 20.72
TOTAL AREA(ACRES) = 92.40

LONGEST FLOWPATH FROM NODE 15000.00 TO NODE 15020.00 = 1880.30 FEET.
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FLOW PROCESS FROM NODE 15020.00 TO NODE 15025.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CEANNEL FLOW<<<<L
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM({FEET} = 334.00 DOWNSTREAM(FEET) = 325.70
CHANNEL LENGTH THRU SUBAREA(FEET} = 319.60 CHANNEL SLOPE = 0.0260
CHANNEL BASE(FEET} = 70.00 "Z" FACTCR = 10.800
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH{FEET) = 10.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.643
*JSER SPECIFIED (SUBARER) :
USER-SPECIFIED RUNOFF COEFFICIENT = .8500
§.C.5. CURVE NUMBER (AMC II) = C
TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 149.54
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.04
BRVERAGE FLOW DEPTH{FEET) = 0.48 TRAVEL TIME({MIN.) = 1.32
Tc(MIN.) = 22.04
SUBAREA AREA{ACRES) = 1.40 SUBAREA RUNQFF (CFS) = 4.34
AREA-AVERAGE RUNOFF COEFFICIENT = (.427
TOTAL AREA(ACRES) = ° 93.80 PEAK FLOW RATE(CFS) = 147.37

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.49 FLOW VELOCITY (FEET/SEC.) = 4.03
LONGEST FLOWPATH FROM NCDE 15C00.00 TO NODE 15025.00 = 2200.10 FEET.
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FLOW PRCCESS FROM NODE 15025.00 TO NCDE 15030.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<«

ELEVATION DATA: UPSTREAM(FEET) = 325.70 DOWNSTREAM(FEET) = 316.35
CHANNEL LENGTH THRU SUBAREA(FEET) = 274.40 CHANNEL SLCPE = 0.0341
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 29.500
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH (FEET) = 10.00

100 YEAR RAINFALL INTENSITY{(INCH/HOUR) = 3.548

*USER SPECIFIED{SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .7%00

S.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CEFS) = 160.65

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.93
AVERAGE FLOW DEPTH(FEET) = 0.77 TRAVEL TIME (MIN.) = 0.93
Tc(MIN.) = 22.97

SUBARER AREA (ACRES) = 9.50 SUBAREA RUNOFF{CFS} = 26.62
AREA-AVERAGE RUNQFF COEFFICIENT = 0.4860

TOTAL AREA (ACRES} = 103.30 PEAK FLOW RATE (CFS5) = 168.76

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH{FEET) = 0.78 FLOW VELOCITY(FEET/SEC.) = 5.00
LONGEST FLOWPATH FROM NODE 15000.00 TC NODE 15030.00 = 2474.50 FEET.
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FLOW PROCESS FROM NODE 15030.00 TO NODE 15060.00 IS CCDE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<L
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 3i6.36 DOWNSTREAM(FEET) = 304.68
CHANNEL LENGTH THRU SUBAREA(FEET) = 587.50 CHANNEL SLOPE = 0.0195
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 27.500
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.329
*USER SPECIFIED({SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .B700
§.C.S5. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CEFS) = 171.80
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.17
AVERAGE FLOW DEPTH(FEET) = 0.91 TRAVEL TIME (MIN.) = 2.39
Tc(MIN.) = 25.35
SUBAREAR AREA (ACRES) = 2.10 SUBAREA RUNOFF{CFS) = 6.08
AREA-AVERAGE RUNOFF COEFFICIENT = 0.469
TOTAL AREA(ACRES) = 105.40 PEAK FLOW RATE (CFS} = 168.76

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.91 FLOW VELOCITY(FEET/SEC.) = 4.15
LONGEST FLOWPATH FROM NODE 15000.00 TO NODE 1506C.00 = 3072.00 FEET.
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FLOW PROCESS FROM NODE 15060.00 TO NODE 15060.00 IS CODE = i

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 25.35

RAINFALL INTENSITY (INCH/HR) = 3.33

TOTAL STREAM AREA{ACRES} = 105.40

PEAK FLOW RATE (CFS3) AT CONFLUENCE = 168.76
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FLOW PROCESS FROM NODE 15035.00 TO NODE 15040.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .7700



$.C.5., CURVE NUMBER {AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 393.00
DOWNSTREAM ELEVATION(FEET) = 388.67
ELEVATION DIFFERENCE (FEET) = 4,33
SUBAREA OVERLAND TIME QF FLOW (MIN.) = 3.645
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 1.46
TOTAL AREA(ACRES) = 0.20 TOTAL RUNCFF(CFS) = 1.46
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FLOW PROCESS FROM NODE 15040.00 TO NODE 15045.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA {EXISTING ELEMENT) <<<<<

ELEVATICN DATA: UPSTREAM(FEET) = 388.67 DOWNSTREAM(FEET) = 344.40
CHANNEL LENGTH THRU SUBAREA(FEET) = 795.20 CHANNEL SLOPE = 0.0557
CHANNEL BASE(FEET) = 70.00 "Z" FACTOR = 15.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY{INCH/HOUR} = 5.2538
*USER SPECIFIED(SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .7500
§.C.S5. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.18
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.50
AVERAGE FLOW DEPTH({FEET) = 0.06 TRAVEL TIME (MIN.) = 8.83
Tc(MIN.) = 12.48
SUBAREA AREA {ACRES) = 2.20 SUBAREA RUNCFF (CFS) = 8.68
AREA-AVERAGE RUNOFF COEFFICIENT = 0.752
TOTAL AREA(ACRES) = 2.40 PEAK FLOW RATE (CFS} = 9.49
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 1.82
LONGEST FLOWPATH FROM NODE 15035.00 TO NODE 15045.00 = 885.20 FEET.
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FLCW PROCESS FRCM NODE 15045.00 TO NODE 15050.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 344.40 DOWNSTREAM(FEET) = 311.490
CHANNEL LENGTH THRU SUBAREA(FEET) = 435.40 CHANNEL SLOPE = 0.0758
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 38.500
MANNING'S FACTOR = 0,035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY({INCH/HOUR} = 4.633
*USER SPECIFIED (SUBARERA):
USER-SPECIFIED RUNOFF COEFFICIENT = .7700
§.C.S. CURVE NUMBER {AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW{(CFS} = 16.26
TRAVEL TIME THRU SUEAREA BASED ON VELOCITY{FEET/SEC.) = 2.68
AVERAGE FLOW DEPTH(FEET) = 0.11 TRAVEL TIME({(MIN.) = 2.70
Tc (MIN.) = 15.18
SUBAREA AREA (ACRES) = 3.80 SUBAREA RUNCFF (CFS) = 13.56
AREA-AVERAGE RUNOFF COEFFICIENT = 0.763
TOTAL AREA (ACRES) = 6.20 PEAK FLOW RATE(CF3) = 21.92

END OF SUBAREA CHANNEL FLOW HYDRAULICS: .
DEPTH(FEET) = 0.13 FLOW VELQCITY (FEET/SEC.) = 2.95
LONGEST FLOWPATH FROM NODE 15035.00 TO NODE 15050.00 = 1330.60 FEET.
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FLOW PROCESS FROM NODE 15050.00 TO NODE 15060.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<L<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 311.40 DOWNSTREAM (FEET) = 304.68
CHANNEL LENGTH THRU SUBAREA (FEET) 346.20 CHANNEL SLOPE = 0.0194

H



CHANNEL BASE{FEET) = 40.00 "Z" FACTOR = 7.000

MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.221

*UYSER SPECIFIED(SUBAREA) :

USER-SPECIFIED RUNQOFF COEFFICIENT = .8300

5.C.S. CURVE NUMBER {AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW({CFS) = 29.27

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.44
AVERAGE FLOW DEPTH({FEET) = 0.29 TRAVEL TIME (MIN.) = 2.36
Tc(MIN.} = -17.54 )

SUBAREA AREA(ACRES} = =~ 4.20 SUBAREA RUNOFF(CFS) = 14.71
AREA-AVERAGE RUNOFF CQEFFICIENT = {0.79%0 .

TOTAL AREA (ACRES) = 10.40 PEAK FLOW RATE({CFS) = 34.68

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.31 FLOW VELOCITY (FEET/SEC.) = 2.65
LONGEST FLCWPATH FROM NODE 15035.00 TC NCODE 15060.00 = 1676.80 FEET.
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FLOW PROCESS FROM NODé 15060.00 TO NODE 15060.00 IS CODE 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARICUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 17.54

RAINFALL INTENSITY({INCH/HR) = 4.22

TOTAL STREAM AREA(ACRES) = 10.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 34.68

** CONFLUENCE DATA *~*

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS} {MIN.) {INCH/HOUR) (ACRE)
1 168.76 25,35 3.329 \ 105.40
2 34.68 17.54 4.221 10.440

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FCR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNQFFE Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 167.76 17.54 4,221
2 1%6.11 25.35 3.32%
COMPUTED CONFLUENCE ESTIMATES ARE AS FCLLOWS:
PEAK FLOW RATE (CFS) = 196.11 Tc{MIN.) = 25.35
TOTAL AREA{ACRES) = 115.80

LONGEST FLOWPATH FROM NODE 15000.00 TO NODE 15060.00 = 3072.00 FEET.
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FLOW PROCESS FROM NODE 15060.00 TO NODE 15054.00 IS CODE =~ 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<L<L
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NCON-PRESSURE FLOW}) <<<<<

ELEVATION DATA: UPSTREAM(FEET) .= 304.68 DOWNSTREAM(FEET) = 301.16

FLOW LENGTH (FEET) = 138.75 MANNING'S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 35.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 19.55

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 196.11

PIPE TRAVEL TIME (MIN.) = 0.12 Tc(MIN.) = 25.47

LONGEST FLOWPATH FROM NODE 15000.00 TO NODE 15054.00 = 3210.79 FEET.
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FLOW PROCESS FROM NODE 15054.00 TO NODE 15054.00 IS CODE = 1




TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MIN.) = 25.47
RAINFALL INTENSITY (INCH/HR) = 3.32
TOTAL STREAM AREA (ACRES) = 115.80
PEAK FLOW RATE(CFS) AT CONFLUENCE = 196.11

hhkhk kA hkw b bk kb kb bk hhkhhkdhbdbdrbhdh bk hkhkrh bk drr ok bk dFr T hrr bk d bk hkrwhkhdhhdd b rkdd ok rdkhhdx

FLOW PROCESS FROM NODE 15051.00 TO NODE 15052.00 IS CCODE = 21

USER-SPECIFIED RUNQFF COEFFICIENT = .8700
S.C.S. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH({FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 318.45
DOWNSTREAM ELEVATION (FEET) = 317.95
ELEVATION DIFFERENCE (FEET) = 0.50
SUBAREA OVERLAND TIME OF FLOW(MIN.)} = 2.927
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNQFF (CFS) = 2.48
TOTAL AREA(ACRES) = 0.30 TOTAL RUNQFF(CFS) = 2.48
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FLOW PROCESS FROM NODE 15052.00 TO NODE 15C53.00 IS CODRDE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<LLL<L

>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 317.95 DOWNSTREAM ELEVATION (FEET) = 2308.76
STREET LENGTH{FEET) = 983.50 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH(FEET) = 39.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = -19.50
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
QUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER QF HALFSTREETS CARRYING RUNQOEF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section({curb-to-curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 10.90
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43
HALFSTREET FLOOD WIDTH(FEET) = 15.04
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.29
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.%8
STREET FLOW TRAVEL TIME (MIN.) = 7.15 Tc{MIN.) = 10.08
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.035
*USER SPECIFIED (SUBAREA):
USER~SPECIFIED RUNOFF COEFFICIENT = .8700
§.C.8. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
SUBAREA AREA(ACRES) = 3.10 SUBBAREAR RUNQFF (CF3) = 16.28
TOTAL AREA(ACRES) = 3.40 PEAK FLOW RATE (CFS} = 17.85

END COF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET} = 0.49 HALFSTREET FLOOD WIDTH(FEET) = 18.27
FLOW VELOCITY(FEET/SEC.) = Z2.38 DEPTH*VELOCITY {FT*FT/SEC.) = 1.27
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 983.5 FT WITH ELEVATION-DROP = 9.2 FT, IS 25.6 CFS,
WHICH EXCEEDS THE TOP-QF-CURB STREET CAPACITY AT NODE 15053.00
LONGEST FLOWPATH FROM NODE 15051.00 TO NODE 15053.00 = 1033.50 FEET.
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FLOW PROCESS FROM NODE 15053.00 TO NODE 15054.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<




>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM{FEET) = 303.00 DOWNSTREAM(FEET) = 301.61
FLOW LENGTH(FEET}) = 105.75 MANNING'S N = 0.013
DEPTH QOF FLOW IN 24.0 INCH PIPE IS 15.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.54

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER GF PIPES = 1
PIPE-FLOW (CFS) = 17.85

PIPE TRAVEL TIME(MIN.) = 0.21 Tc(MIN.}) = 10.29

LONGEST FLOWPATH FROM NODE 15051.00 TO NODE 15054.00 = 1139.25 FEET.
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FLOW PROCESS FROM NODE 15054.00 TC NODE 15054.00 IS5 COBE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOQOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 10.29%

RAINFALL INTENSITY({INCH/HR) = 5.96

TOTAL STREAM AREA(ACRES) = 3.40

PEAK FLOW RATE{CFS) AT CONFLUENCE = 17.85

** CONFLUENCE DATA **

STREAM RUNCFEFE " Tc INTENSITY AREA

NUMBER (CF5) (MIN.) = (INCH/HOUR) (ACRE)
1 186.11 25.47 3.319 115.80
2 17.85 10.29 5.957 3.40

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CES}) {MIN.) {(INCH/HOUR)
1 127.11 10.29 5.957
2 206.05 25.47 3.319
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 206.05 Tc{MIN.) = 25.47
TOTAL AREA (ACRES) = 119.20
LONGEST FLOWPATH FROM NODE 15000.00 TC NODE 15054.00 = 3210.79 FEET.
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FLOW PROCESS FROM NODE 15054.00 TO NODE 15070.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<
>>>>>SING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 301.61 DOWNSTREAM(FEET) = 301.16
FLOW LENGTH{FEET} = 45,21 MANNING'S N = 0.013

DEPTH QF FLOW IN 57.0 INCH PIPE IS 44.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.81

ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
PIPE-FLOW(CF3) = 206.05

PIPE TRAVEL TIME (MIN.) = 0.05 Tc(MIN.) = 25.53

LONGEST FLOWPATE FROM NODE 15000.00 TO NODE 15070.00 = 3256.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 119.20 TC{MIN.) = 25.53
PEAK FLOW RATE (CFS) = 206.05

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,19%81 HYDROLOGY MANUAL
{(c} Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

LEA R R RS EEE R EEER R REREEEEERES DESCRIPTION OE‘ STUDY LR R EREEEREEER SRR SRS E RS

* Meadowood J=15956 7-30-0%

* Basin 16000 off site improvements, 100 year event, & hours
-
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FILE NAME: MW16000.DAT
TIME/DATE OF STUDY: 14:49 08/10/2009

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT{YEAR) = 100.00
6-HOUR DURATION PRECIPITATION {INCHES) = 3.600
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TQ USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PRCCEDURES FOR CONFLUENCE ANALYSIS

*JSER-DEFINED STREET-SECTIQONS FOR CQUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET~CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OQUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (ET) (FT) SIDE / SIDE/ WAY (FT} (ET) (FT) (FT) ()
1 3¢.0 20.0 - 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*{Velocity) Constraint = &.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* ¢

| User specified information obtained from on site analysis i
| for drainage basin 3000 !
| (detained flow) |
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FLOW PROCESS FROM NODE 3000.00 TO NODE 3000.00 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 20.36 RAIN INTENSITY(INCH/HCUR) = 3.83
TOTAL AREA (ACRES) = 61.60 TOTAL RUNCFF(CFS) = 74.10
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FLOW PRCCESS FROM NODE 3000.00 TO NODE 16000.00 IS CODE = 51

ELEVATION DATA: UPSTREAM{FEET) = 427.02 DOWNSTREAM(FEET) = 353.34




CHANNEL LENGTH THRU SUBAREA(FEET} = 1266.06 CHANNEL SLOPE = 0.0582

CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 3.373
*USER SPECIFIED{SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .7000
$.C.S. CURVE NUMBER (AMC II) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CEFS) = 83.04
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.71
AVERAGE FLOW DEPTH(FEET) = 0.33 TRAVEL TIME(MIN.) = 4.48
Tc(MIN.) = 24.84
SUBAREA AREA (ACRES) = 7.60 SUBAREA RUNOFF(CFS) = 17.94
AREA-AVERAGE RUNOFF COEFFICIENT = 0.356
TOTAL AREA{ACRES} = 62.20 PEAK FLOW RATE (CFS) = 83.12
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH({FEET} = 0.33 FLOW VELOCITY(FEET/SEC.) = 4.71
LONGEST FLOWPATH FROM NODE 0.00 TO NQDE 16000.00 = 1266.0& FEET.
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FLOW PROCESS FROM NODE 16000.00 TO NODE 16000.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2 .

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MIN.) = 24.84

RAINFALL INTENSITY (INCH/HR} = 3.37

TOTAL STREAM AREA (ACRES) = 69.20

PEAK FLOW RATE(CFS} AT CONFLUENCE = B3.12
e et e e T +

| User specified information obtained from on site analysis
| for drainage basin 4000 I
| (detained flow) |
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FLOW PROCESS EFROM NODE 4000.00 TO NODE 4000.00 IS CODE = 7

TC{MIN) = 10.98 RAIN INTENSITY(INCH/HOUR) = 5.71
TOTAL AREA (ACRES) = 11.20 TOTAL RUNQFF (CFS) = 16.90
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FLOW PROCESS FROM NODE 4000.00 TO NODE 16000.00 IS CCDE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 380.66 DOWNSTREAM(FEET) = 353.34
CHANNEL LENGTH THRU SUBAREA(FEET) = 215.00 CHANNEL SLOPE = 0.1271
CHANNEL BASE (FEET) = 30.00 "Z" FACTOR = 20.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.418
*{JSER SPECIFIED (SUBAREA}:
USER-SPECIFIED RUNOFF COEFFICIENT = .7700
S.C.S. CURVE NUMBER (AMC II) = 0
TRAVEIL, TIME COMPUTED USING ESTIMATED FLOW(CFS) = 17.73
TRAVEL TIME THRU SUBAREA BASED CN VELOCITY{FEET/SEC.} = 3.86
AVERAGE FLOW DEPTH (FEET) = 0.14 TRAVEL TIME (MIN.) = 0.93
Tc(MIN.} = 11.91
SUBAREA AREA (ACRES) = 0.40 SUBAREA RUNOFF(CFS) = 1.67
AREA-AVERAGE RUNOFF COEFFICIENT = 0.282
TOTAL AREA.(ACRES) = 11.60 PEAK FLOW RATE (CFS) = 17.71

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET} = (.14 FLOW VELOCITY (FEET/SEC.} = 3.85
LONGEST FLOWPATH FROM NODE 0.00 TO NCODE 16000.00 = 215.00 FEET.
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FLOW PROCESS FROM NODE 16000.00 TO NODE 16000.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATICON (MIN.) = 11.91
RAINFALL INTENSITY (INCH/HR) = 5.42
TOTAL STREAM AREA (ACRES) = 11.60
PEAK FLOW RATE(CFS) AT CONFLUENCE = 17.71
*+ CONFLUENCE DATA **
STREAM RUNOFF TC INTENSITY AREA
NUMBER (CFS) {MIN.) . {(INCH/HOUR) {ACRE)

1 83.12 24,84 3.373 69,20

2 17.71 11.91 5.419 11.60
RAINFALL INTENSITY AND TIME OF CONCENTRATIQON RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
*+ PEAK FLOW RATE TABLE **
STREAM RUNOFF Te INTENSITY
NUMBER {CFS) {MIN.) {INCH/HQUR)

1 57.55 11.91 5,419

2 94.14 24,84 3.373
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 84.14 Tc{MIN.) = 24.84
TOTAL AREA (ACRES) = 80.80
LONGEST FLOWPATH FROM NODE 0.00 TO NODE 16000.00 = 1266.06 FEET.
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FLOW PROCESS FROM NODE 16000.00 TO NODE 16005.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATICON DATA: UPSTREAM(FEET) = 353.44 DOWNSTREAM(FEET) = 324.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 613.26 CHANNEL SLOPE = 0.0480
CHANNEL BASE (FEET) = 25.00 "2" FACTOR = 9.400
MANNING'S FACTCOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
10C YEAR RAINFALL INTENSITY(INCH/HCUR) = 3.228&
*JSER SPECIFIED(SUBAREA} :
USER-SPECIFIED RUNQFF COEFFICIENT = .7700
S.C.S. CURVE NUMBER (AMC II) = Y
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 99.72
TRAVEL TIME THRU SUBAREA BASED ON VELQCITY(FEET/SEC.) = 5.77
AVERAGE FLOW DEPTH({FEET) = 0.57 TRAVEL TIME(MIN.) = 1.77
Tc(MIN.) = 26.61 ’
SUBAREA AREA(ACRES) = 4.50 SUBAREA RUNOFF (CFS) = 11.18
AREA-AVERAGE RUNQFF COEFFICIENT = 0.368
TOTAL AREA(ACRES) = 85.30 PEAK FLOW RATE (CFS} = 101.22
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH({FEET) = (.58 FLOW VELOCITY{(FEET/SEC.) = 5.7
LONGEST FLOWPATH FROM NODE 0.00 TO NODE 16005.00 = 1879.32 FEET.
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FLOW PROCESS FROM NODE 16005.00 TO NODE 16010.00 IS CODRE = 31
>>»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<C<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<

ELEVATION DATA: UPSTREAM(FEET) = 324.00 DOWNSTREAM(FEET) = 320.29
FLOW LENGTH(FEET) = 167.90 MANNING'S N = 0,013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.81

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1



PIPE-FLOW(CF3) = 101.22
PIPE TRAVEL TIME{MIN.) = 0.i8 Tc(MIN.) = 26.79
LONGEST FLCWPATH FROM NODE 0.00 TO NODE 16010.00 = 2047.2Z FEET,
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FLOW PROCESS FROM NODE 16010.00 TO NODE 16015.00 IS CODE = 51

ELEVATION DATA: UPSTREAM(FEET) = 320.29 DOWNSTREAM(FEET) = 304.00C
CHANNEL LENGTH THRU SUBAREA (FEET} = 499,38 CHANNEL SLOPE = 0.0326
CHANNEL BASE(FEET} = 20.00 "Z" FACTOR = 12.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY({INCH/HOUR).= 3.094

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNQOFF COEFFICIENT = .7700

5.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS} = 108.13
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY{FEET/SEC.} = 5.17
AVERAGE FLOW DEPTH{FEET) = 6.73 TRAVEL TIME (MIN.)
Tc(MIN.) = 28.40

SUBAREA AREA{ACRES) = 5.80 SUBAREA RUNQFF (CFS} = 13.82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.393

TOTAL AREA{ACRES) = 91.10 PEAK FLOW RATE(CFS) = 110.89
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END QF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.74 FLOW VELOCITY({FEET/SEC.) = 5.23
LONGEST FLOWPATH FROM NODE 0.00 TO NODE 16015.00 = 2546.6C FEET.
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FLOW PROCESS FROM NODE 16015.00 TO NODE 16020.00 IS CODE = 31
>»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON~PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 304.00 DOWNSTREAM(FEET) = 302.61
FLOW LENGTH({FEET) = 167.09 MANNING'S N = 0.013 )

DEPTH OF FLOW IN 48.0 INCH PIPE IS 35.3 INCHES

PIPE~-FLOW VELOCITY (FEET/SEC.) = 11.18

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1106.88%

PIPE TRAVEL TIME(MIN.) = 0.25 Tc(MIN.) = 28.65

LONGEST FLOWPATH FROM NODE 0.00 TO NODE 16020.00 = 2713.6% FEET.
END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = . 91.10 TC(MIN.) = 28.65

PEAK FLOW RATE (CEFS} = 110.88

END OF RATICNAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGOC COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
Copyright 1982-2003 Advanced Engineering Software
Ver. 1.5A Release Date: 01/01/2003

(c) (aes)

License ID 1261

Rnalysis prepared by:

deokok Rk R ok ok ke koW kR kR ok ok kR ok kR Rk DESCRIPTION OE‘ STUDY R R R EREEREESERERERERESERSE&
* Meadowood J-15856 8-7-09 *
* Drainage Basin 17000 Cff Site Improvements, *

* 100 year-6 hour storm event, ST
B R R A R R R R R R R R I I I T e e R I I A R R R R A R R R R R R

FILE NAME: MW17000.DAT
TIME/DATE OF STUDY: 07:29 08/11/200%

2003 SAN DIEGC MANUAL CRITERIA

USER SPECIFIED STORM EVENT({YEAR} = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 3.600
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) 0.90
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: USE MODIFIED RATICNAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

TO USE FOR FRICTION SLOPE =

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER~-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO (E'T) - (FT) SIDE / SIDE/ WAY {ET) (ET) {FT) (FT} (n)
1 3C0.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curk)
2. (Depth}*{Velocity) Constraint 6.0 {FT*FT/S)
*STZE PIPE WITH A FLOW CAPACITY GREATER THAN
CR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 17G0

0.00 TO NODE 17005.00 IS CODE

21

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED
S.C.S5. CURVE NUMBER (AMC II)
INITIAL SUBAREA FLOW-LENGTH({
UPSTREAM ELEVATION (FEET) =

DOWNSTREAM ELEVATION(FEET) =
ELEVATION DIFFERENCE (FEET) =

SUBAREA OVERLAND TIME OF FLCW (MIN.)

100 YEAR RAINFALL INTENSITY
SUBAREA RUNOFF (CFS} = 0
TOTAL AREA (ACRES) 0.3

RUNOFF COEFFICIENT = .2500

= 0
FEET)
321.10
318.00
3.10

100.00

10.493
5.880

{ INCH/HOUR)}
.44

0 TOTAL RUNOFF(CFS) = 0.

44
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FLOW PRQCESS FROM NODE 1700

5.00 TO NODE 17010.00 IS CODE

51

>>>>>COMPUTE TRAPEZOIDAL CHA
>>>>>TRAVELTIME THRU SUBAREA

NNEL FLOW<<<LL
(EXISTING ELEMENT) <<<<<



ELEVATION DATA: UPSTREAM(FEET) = 318.00 DOWNSTREAM(FEET) = 283.15

CHANNEL LENGTH THRU SUBAREA(FEET) = 322.44 CHANNEL SLOPE = 0.0771
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = 0.000
MANNING'S FACTOR = 0.016 MAXIMUM DEPTH(FEET) = 10.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.592

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .2500

5.C.5. CURVE NUMBER (AMC II) = 0 '
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =

1.77
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 6.31
AVERAGE FLOW DEPTH({FEET) = 0.14 TRAVEL TIME (MIN.) = 0.85
Tc(MIN.) = 11.34 -
SUBAREA AREA (ACRES) = 1.90 SUBAREA RUNOQFF (CFS) = 2.66
AREA-AVERAGE RUNOFF COEFFICIENT = 0.250
TOTAL AREA (ACRES} = 2.20 PEAK FLOW RATE(CFS) = 3.08
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.20 FLOW VELOCITY (FEET/SEC.) = 7.87
LONGEST FLOWPATH FROM NODE 17000.00 TO NODE 17010.00 = 422.44 FEET.
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FLOW PROCESS FROM NODE 17010.00 TO NODE 17015.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 293,15 DOWNSTREAM(FEET) = 275.00
FLOW LENGTH{FEET} = 185.30 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.23

ESTIMATED PIPE DIAMETER{INCE) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 3.08

PIPE TRAVEL TIME (MIN.) = 0.27 Tc(MIN.} = 11.62

LONGEST FLOWPATH FRCM NODE 17000.00 TO NODE 17015.00 607.74 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES)
PEAK FLOW RATE{(CFS)

END OF RATIONAL METHCD ANALYSIS
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RATIONAL METHCD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOCD CONTROL DISTRICT
2003,1585,1981 HYDROLOGY MANUAL
{c) Copyright 1982-2003 Advanced Engineering Software {aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

LR R AR A REESESEREEERESESE S LRSS DESCRIPTION OF STUDY P R R EEESESFEREEEEEEEEE SRR S
* Meadowcod J-15956 B8-7-09
* Drainage Basin 1B0O00 Cff Site Improvements,

* 100 year-6% hours storm event, ST
*khkhkkhkd bk kb k kb kr kb kb bk hdr kb dkdrkhddrhohkhddrrhbd bbb dd bbb ddddhdddokddkodokdhddk s kokok ok

FILE NAME: MW18000.DAT
TIME/DATE OF STUDY: 13:50 08/10/2008

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE{INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.5%0

SAN DIEGO HYDROLCGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHEOD PROCEDURES FOR CONFLUENCE ANALYSIS

*(SER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CRCWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / QUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (E'T) (ET} SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) {n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. {Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TC THE UPSTREAM TRIBUTARY PIPE.*

bk hk ok hk kR khkxkrh ko kk kb kb rhkhkhk ko hhhkd bk wdkkdk kb hkwkhkkdb kb hdhkrrrrhdhdhkxxbdrdrs

FLOW PROCESS FROM NODE 18000.00 TO NODE 18005.00 IS CODE = 21

*USER SPECIFIED(SUBAREA) :
USER-SPECIFIED RUNQFF COEFFICIENT
$.C.S5. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH (FEET) = €0.00
UPSTREAM ELEVATION(FEET) = 317.92
DOWNSTREAM ELEVATION(FEET) = 317.20
ELEVATION DIFFERENCE (FEET) = 0.72
SUBAREA OVERLAND TIME OF FLOW({MIN.) = 3.018
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOQFF{CFS) = 1.65
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF{CFS) = 1.65

fi
w
~]
o
[=

hkkkkkk ke hkkhhkkhkddk bk Ak kb hhhbhdkdrrbhrrhbrbhdbhbhhhrrxrdbrrdkdrhddrdrrar b hhrrkhFrrrbdrhvdbdhtk

FLOW PROCESS FROM NODE 18005.00 TO NODE 18010.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<



>>>>> (STANDARD CUREB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 317.20 DOWNSTREAM ELEVATION{FEET) = 305.47
STREET LENGTH(FEET}) = 710.07 CURB HEIGHT{INCHES) = 6.0
STREET HALFWIDTH (FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
QUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTCR for Streetflow Section{curb-to-curb} = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CES} = 5.07
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLCW DEPTH (FEET) = 0.32
HALFSTREET FLOOD WIDTH(FEET) = 9.77
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.36
PRODUCT OF DEPTH&VELOCITY{FT*FT/SEC.) = 0.76
STREET FLOW TRAVEL TIME (MIN.) = 5,01 Tc{MIN.) = 8.02
100 YEAR RAINFALL INTENSITY (INCH/HOUR) 6.991
*USER SPECIFIED (SUBAREA}:
USER-SPECIFIED RUNCFF COEFFICIENT = .8700
5.C.5. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
SUBAREA AREA(ACRES) = 1.10 SUBAREA RUNOFF (CFEFS) = 6.69
TOTAL AREA (ACRES) = 1.30 PEAK FLOW RATE (CF5) = 7.91

[

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.36 HALFSTREET FLOCD WIDTH(FEET) = 11.76

FLOW VELOCITY{FEET/SEC.) = 2.63 DEPTH*VELOCITY (FT*FT/SEC.) = 0.95
LONGEST FLOWPATH FROM NODE 18000.00 TO NODE 18010.00 = 770.07 FEET.

hhkdk ok d bk hkhkkhkh kb hkkkkrdhd bbb rrhrbhbhdbrodbhbhkrhkbhdrhkdorodkdrddwrdrwbrdhdddbdhddhkohddhrddhdw

FLOW PROCESS FROM NODE 18010.00 TO NODE 18020.00¢ IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 274.77 DOWNSTREAM(FEET) = 273.76
FLOW LENGTH{FEET) = 161.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.5 INCHES

PIPE~-FLOW VELOCITY{FEET/SEC.) = 5.29

ESTIMATED PIPE DIAMETER(INCH} = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 7.91

PIPE TRAVEL TIME(MIN.) = 0.51 Tc(MIN.) = 8.53

LONGEST FLOWPATH FROM NODE 18000.00 TO NODE 18020.00 =  931.07 FEET.
END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 1.30 TC(MIN.) = 8.53

PEAK FLOW RATE (CFS) = 7.91

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHQD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDRCLOGY MANUAL
{(c) Copyright 1982-2003 Advanced Engineering Software {(aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

+**********7*************** DESCRIPTION OF STUDY * ko Rk ok ok ow ok ok ok ow ok ko ok ok ok ok ok ok ke bk Rk

* Meadowood J-15956 8-7-09 *
* Drainage. Basin 19000 Off Site Improvements, ’ *

* 100 year-6 hours storm event, ST
LR R R R R LR S R R R R R R R R R R R I R E P EEE R EEE R RS RS RS R REEE AR RS EE SRR R R E RS

*

FILE NAME: MW19000.DAT
TIME/DATE OF STUDY: 0S:20 08/11/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.%0

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHCD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / CUT-/PARK- HEIGHET WIDTH LIP HIKE FACTOR

NO. (FT) {FT) SIDE / SIDE/ WAY (FT) {E'T) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)* (Velocity) Constraint = 6.0 (FT*FT/S)

_ *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

ek ckdkokkhkkkhk ko hk ok bk kdk ko kb xkdhr bk ko bbbk d kb dh ko kk b kR kkk kkhhkhd ok hdrdkdhdddhdokdahidk

FLOW PROCESS FROM NODE 1%000.00 TC NODE 19005.00 IS CODE = 21

*USER SPECIFIED (SUBAREA):

USER-SPECIFIED RUNCFF COEFFICIENT = .8700
S.C.5. CURVE NUMBER ({(AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00
UPSTREAM ELEVATION(FEET) = 304.61
DOWNSTREAM ELEVATION{FEET) = 303.21
ELEVATION DIFFERENCE({FEET} = 1.40
SUBAREA COVERLAND TIME OF FLOW(MIN.) = 2.749
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 1.65
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF(CEFS) = 1.65

dkh ok hk ok kb kdhkkhkdkkh kA bk rkkk kb F bk dkhkkhkhkd kb dkhkkd bbb x A d ok kb hdkh bk *kddhkxdhkhw

FLOW PROCESS FROM NODE 12005.00 TO NODE 19010.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<



>>>>> {STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 303.21 DOWNSTREAM ELEVATION(FEET) = 288.82
STREET LENGTH (FEET) = 73036 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL (DECIMAL} = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER CF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CEFS) = 4.96
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31
HALFSTREET FLOCD WIDTH({FEET) = 9.30
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.52
PRODUCT OQF DEPTH&VELOCITY (FT*FT/SEC.) = ¢.79
STREET FLOW TRAVEL TIME(MIN.) = 4.83 Tc{MIN.} = 7.58
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.254
*USER SPECIFIED({SUBAREA):
USER-SPECIFIED RUNQFF COEFFICIENT = .8100

S$.C.Ss. CURVE NUMBER (AMC II} = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.819

SUBAREA AREA (ACRES) = 1.10 SUBAREA RUNOFF{CFS) = 6.46

TOTAL AREA(ACRES} = 1.30 PEAK FLOW RATE (CFS) = 7.73
END OF SUBAREA STREET FLOW HYDRAULICS: ]

DEPTH{FEET} = 0.35 HALFSTREET FLOOD WIDTH(FEET) = 11.21

FLOW VELOCITY{FEET/SEC.) = 2.81 DEPTH*VELOCITY (FT*FT/SEC.} = 0.98
LONGEST FLOWPATH FROM NODE 19000.00 TO NODE 19010.00 = 800.36 FEET.
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FLOW PROCESS FROM NODE 19010.00 TO NODE 19010.00 IS COBE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 7.58

RAINFALL INTENSITY (INCH/HR)} = 7.25

TOTAL STREAM AREA (ACRES) = 1.30

PEAK FLOW RATE (CFS) AT CONFLUENCE = 7.73
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FLOW PROCESS FROM NODE 19015.00 TO NODE 19020.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*{JSER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .8400
5.C.5. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 306.43
DOWNSTREAM ELEVATION(FEET) = 302.00
ELEVATION DIFFERENCE (FEET) = 4.43
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.850
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE,
SUBAREA RUNOFF(CFS} = 4.78
TOTAL AREA(ACRES) = 0.60 TOTAL RUNOFF({CFS) = 4.78
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FLOW PROCESS FROM NODE 19020.00 TO NODE 19%9025.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOQIDAL CHANNEL FLOW<K<<L<L<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<



ELEVATION DATA: UPSTREAM(FEET} = 302.00 DOWNSTREAM(FEET) = 267.78
CHANNEL LENGTH THRU SUBAREA (FEET) = 394.45 CHANNEL SLOPE = 0.0868
CHANNEL BASE (FEET) = 2.00 "Z" FACTOR = 0.000
MANNING'S FACTOR = (.016 MAXIMUM DEPTHE (FEET) = 10.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .8100
S5.C.S. CURVE NUMBER (AMC Ii) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 19.38
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 14.70
AVERAGE FLOW DEPTH(FEET) = 0.66 TRAVEL TIME {MIN.} 0.45
Tc (MIN,) = 3.30
SUBAREA AREA (ACRES) = 3.80 SUBAREA RUNQFFE (CFS) = 29.19
AREA-AVERAGE RUNOFE COEFFICIENT = 0.814
TOTAL AREA{ACRES) = 4.40 PEAK FLOW RATE(CFS) = 33.98

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) 0.99 FLOW VELOCITY{(FEET/SEC.)
LONGEST FLOWPATH FROM NODE 19015.00 TO NODE

17.18
19025.00

494 .45 FEET.
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FLOW PROCESS FROM NODE 19025.00 TO NODE 19010.00 IS CODE 31

ELEVATION DATA: UPSTREAM(FEET)

FLOW PROCESS FROM

NODE 190

10.00 TO NODE

FLOW LENGTH({FEET) = 74.85 MANNING'S N = 0.013
DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.7 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.94
ESTIMATED PIPE DIAMETER({INCH} = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 33.98
PIPE TRAVEL TIME (MIN.) = 0.14 Te (MIN.) = 3.44
LONGEST FLOWPATH FROM NODE 1%015.00 TO NODE 19010.00 = 569.40 FEET,.
R R R E R RS E SR EEEREEE R RS R R RS ER R R SRR R RS AREEEERRRERSRSs SRl EREREERESEEEE B SIS SRR
FLOW PROCESS FROM NODE 19010.00 TO NODE 19010.00 IS CODE = i
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 3.44
RAINFALL INTENSITY{INCH/HR} = 9.49
TOTAL STREAM AREA(ACRES) = 4.40
PEAK FLOW RATE(CFS) AT CONFLUENCE = 33.98
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS} (MIN.) {INCH/HOUR) (ACRE)
1 7.73 7.58 7.254 1.30
2 33.98 3.44 9.485 4.40
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM RUNOFE Tc INTENSITY
NUMBER (CFS) (MIN.) {INCH/HOUR)
1 37.48 3.44 9.485
2 33.71 7.58 7.254
COMPUTED CONFLUENCE ESTIMATES ARE A5 FOLLOWS:
PEAK FLOW RATE(CFS) = 37.48 Tc{MIN.) = 3.44
TOTAL AREA(ACRES) = 5.70
LONGEST FLOWPATH FRCOM NCDE 190C0.00 TO NODE 19%010.00 800.36 FEET.

R R R R b N e e T

19030.00 IS CODE

31
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ELEVATION DATA: UPSTREAM(FEET) = 267.03 DOWNSTREAM(FEET) = 266,33
FLOW LENGTH({FEET) = 65.18 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 22.9 INCHES

PIPE~FLOW VELOCITY{(FEET/SEC.) = 9.33

ESTIMATED PIPE DIAMETER({INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 37.48
PIPE TRAVEL TIME (MIN.) = 0.12 Tc(MIN.} = 3.55

LONGEST FLOWPATH FROM NODE 19000.00 TO NODE 19030.00 = 865.54 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 5.70 TC(MIN.) = 3.55
PEAK FLOW RATE{CFS) = 37.48

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2003 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:

*Fhhkk ok hkdk ko k ok ok ok ok ohok ok ko kA DESCRIPTION OE‘ STUDY IR TR RS E R R E R E R EEE RS AR REEESE]
* Meadowood J-15956 8-7-09
* Drainage Basin 20000 QCff Site Improvements,

* 100 year-6 hours storm event, ST
Gk dow ok dokdk ok kk ook ko kdk ok d ok k ok ok ok ko k gk ko ko kot otk ok ek e ke ke ke kb ke bk de ke e ke ok ke e ke ok ek ok R ke e kR R

FILE NAME: MW20000.DAT .
TIME/DATE OF STUDY: 09:40 08/14/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES} = 3.600
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL} TC USE FOR FRICTION SLCPE = 0.90
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETEFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (ET) SIDE / SIDE/ WAY (ET} (ET) {EFT) (ET) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allicwable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

R R R R R Lk A R R R R e SRS TR R E LR R R RS

FLOW PROCESS FROM NODE 20000.00 TO NODE 20005.00 IS CCDE = 21

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNQFF COEFFICIENT = .8700
S.C.5. CURVE NUMBER (AMC II) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00
UPSTREAM ELEVATION(FEET) = 287.33
DOWNSTREAM ELEVATION(FEET) = 285.95
ELEVATION DIFFERENCE (FEET) = 1.38
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.762
100 YEAR RAINFALL INTENSITY{INCH/HCUR) = 9.483
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS)} = 1.65
TOTAL AREA (ACRES) = 6.20 TOTAL RUNOFF{CFS) = 1.65

R R R R R R R R R R RN R RS R R SRR R SRR R

FLOW PROCESS FROM NODE 20005.00 TO NODE 20010.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<



>>>»>>> (STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 285.9%5 DOWNSTREAM ELEVATION(FEET) = 267.87
STREET LENGTH(FEET) = 751.96 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH(FEET) = 20.0Q0

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK{FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL}) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNQFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = (0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.39

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.31

HALFSTREET FLOOD WIDTH(FEET) = 9.24

AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.78

PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.86
STREET FLOW TRAVEL TIME(MIN.) = 4,51 Tc(MIN.} = 7.28

100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 7.447
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8200

S.C.5. CURVE NUMBER (AMC II} = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.827

SUBAREA AREA (ACRES) = 1.20 SUBAREA RUNOFF{CFS} = 7.33

TOTAL AREA (ACRES) = 1.40 PEAK FLOW RATE (CFS) = 8.62
END OF SUBAREZA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.35 HALFSTREET FLCOOD WIDTH(FEET} = 11.29

FLOW VELOCITY(FEET/SEC.) = 3.10 DEPTH*VELOQCITY(FT*FT/SEC.) = 1.09

LONGEST FLOWPATH FROM NCDE 20000.0C TO NODE 20010.00 = 8B21.96 FEET.

***i‘r*********-ﬂriﬂk****-}r***-jr**********-k*-k*-k-dr***********************************

FLOW PROCESS FROM NODE 20010.00 TO NODE 20015.00 IS CODE = 31
»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATICON DATA: UPSTREAM(FEET) = 261.81 DOWNSTREAM(FEET) = 261.45
FLOW LENGTH(FEET) = 46.31 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.33

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = B.62

PIPE TRAVEL TIME (MIN.)} = 0.12 Te(MIN.) = 7.40

LONGEST FLOWPATH FROM NODE 20000.00 TO NODE 20015.00 = 868.27 FEET.
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FLOW PROCESS FROM NODE 20015.00 TO NODE 20015.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 20020.C0 TO NODE 20025.00 IS CODE = 21

*USER SPECIFIED(SUBAREA} :

USER-SPECIFIED RUNOFF COEFFICIENT = .8700

S.C.5. CURVE NUMBER {AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00

UPSTREAM ELEVATION(FEET) = 271.47

DOWNSTREAM ELEVATION{FEET) = 270.87

ELEVATION DIFFERENCE (FEET) = 0.60

SUBAREA OVERLAND TIME OF FLOW{MIN.} = 3,207
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 9.485

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 3-MINUTE.



SUBAREA RUNOFF (CFS) = 1.65
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.65
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FLOW PROCESS FROM NODE 20025.00 TO NODE 20030.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<K
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 270.87 DOWNSTREAM ELEVATION({FEET) = 266.1%6
STREET LENGTH(FEET} = 487.33 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = Z20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREARK (FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
CUTSIDE STREET CROSSFALL{DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020C

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

*+TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.87
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.32
HALFSTREET FLOOD WIDTH (FEET) = 9.77
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.80
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.58
STREET FLOW TRAVEL TIME{(MIN.) = 4.50 Tc (MIN.) = 7.71
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.175
*USER SPECIFIED({SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .B700
5.C.S. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
SUBAREA AREA (ACRES) = 0.70 SUBAREA RUNQFF(CFS) = 4,37
TOTAL AREA(ACRES) = 0.90 PEAK FLOW RATE (CFS) = 5.62

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.3¢6 HALFSTREET FLOOD WIDTH(FEET) = 11.45

FLOW VELOCITY(FEET/SEC.)} = 1.97 DEPTH*VELOCITY (FT*FT/SEC.) = 0.70
LONGEST FLOWPATH FROM NQDE 20020.00 TO NODE 20030.0C = 547.33 FEET.

ke hhkhhkhkkhkhrddhhhkhhkhbdrhbrrhbddhdddrhbhdrhdbddhkdddhhhkdodkkddor koo ok ko b odkok ook kokok & ook ke ook ke

FLOW PROCESS FROM NODE 20030.00 TO NODE 20015.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<K<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON~PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET} = 262.46 DOWNSTREAM(FEET) = 261.45
FLOW LENGTH(FEET) = 101.43 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER{INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.7 INCHES

PIPE-FLOW VELCCITY{(FEET/SEC.} = 5.80

ESTIMATED PIPE DIAMETER(INCH} = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS} = 5.62

PIPE TRAVEL TIME (MIN.) = 0.29 Tc(MIN.} = 8.00

LONGEST FLOWPATH FROM NCODE 20020.00 TO NODE 20015.00 = 648.76 FEET.
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FLOW PRQCESS FRCM NODE 20015.00 TO NODE 20015.00 IS CODE = 10
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FLOW PROCESS FROM NODE 20035.00 TO NODE 20040.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<K

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .B700




5.C.5. CURVE NUMBER (BAMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET} = 68.00
UPSTREAM ELEVATION(FEET} = 275.28
DOWNSTREAM ELEVATION{FEET) = 274.06
ELEVATION DIFFERENCE{FEET) = 1.22
SUBAREA QVERLAND TIME OF FLOW(MIN.) = 2.810
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUROFF (CFS) = 1.65
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 1.65
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FLOW PROCESS FROM NODE 20040.00 TO NODE 20045.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 274.06 DOWNSTREAM ELEVATION{FEET) = 272.73
STREET LENGTH({FEET) = 310.16 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 23.4%

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 11.75
INSIDE STREET CROSSFALL{DECIMAL) = 0.020
CUTSIDE STREET CROSSFALL (DECIMAL) = 0.02C

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.35
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.34
HALFSTREET FLOOD WIDTH(FEET) = 10.90
AVERAGE FLOW VELOCITY{(FEET/SEC.) = 1.28
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.44
STREET FLOW TRAVEL TIME (MIN.) = 4.03 Tc{MIN.) = 6,84
100 YEAR RAINFALL INTENSITY({INCH/HOUR) = 7.750
*USER SPECIFIED{SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8700
$.C.8. CURVE NUMBER (AMC II) = 0
AREA-AVERAGE RUNQFEF COEFFICIENT = 0.870
SUBAREA AREA (ACRES) = 0.50 SUBAREA RUNQFF{CFS} = 3.37
TOTAL AREA (ACRES) = 0.7C PEAK FLOW RATE (CFS) = 4.72

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.38 HALFSTREET FLOQD WIDTH(FEET) = 12.52

FLOW VELOCITY(FEET/SEC.) = 1.40 DEPTH*VELOCITY (FT*FT/SEC.) = 0.53
LONGEST FLOWPATH FROM NODE 20035.00 TO NODE 20045.00 = 378.16 FEET.
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FLOW PROCESS FROM NODE 20C45.00 TO NODE ,Z0045.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION{MIN.) = 6.84

RAINFALL INTENSITY(INCH/HR) = 7.75

TOTAL STREAM AREA(ACRES) = 0.70

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.72
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FLOW PROCESS FROM NCDE 20046.00 TO NODE 20047.00 IS CODE = -21

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNQFF COEFFICIENT = .5500
S.C.S. CURVE NUMBER (AMC II) = 0

INITTIAL SUBAREA FLOW-LENGTH (FEET) = 100.00



UPSTREAM ELEVATION{FEET) = 266.20

DOWNSTREAM ELEVATION (FEET) = 265.00

ELEVATION DIFFERENCE (FEET) = 1.20

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.960

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 73.00

{(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 7.027
SUBAREA RUNCOFF (CFS) = 0.77
TOTAL AREA (ACRES) = 0.20 TOTAL RUNQFF(CFS) = 0.77

Khkkkhkhkkhkhk bk hdr bbbk bhbhhdbhkdhhhkbrhdbdrdhrdbdrdkddkddhddddhdodhohhddkokdhddonkkk koo &k ok oododok

FLOW PROCESS FROM NODE 20047.00 TO NODE 20048.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 265.00 DOWNSTREAM(FEET) = 263.50
CHANNEL LENGTH THRU SUBAREA(FEET} = 439.43 CHANNEL SLOPE = 0.0034
CHANNEL BASE({FEET) = 3.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.016 MAXIMUM DEPTHE(FEET) = 10.00

100 YEAR RAINFALL INTENSITY (INCH/HCUR) = 5.686

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .6300

S.C.S. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.13
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY {(FEET/SEC.)
AVERAGE FLOW DEPTH({FEET) = 0.36 TRAVEL TIME (MIN.)
Tc{MIN.) = 11.05

SUBAREA AREA (ACRES) = 1.20 SUBAREA RUNOFF (CFS) = 4.71
AREA-AVERAGE RUNCFEFEF COEFFICIENT = 0.670

TOTAL AREA(ACRES) = 1.40 PEAK FLOW RATE(CFS) = 5.33
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTE (FEET) = 0.48 FLOW VELOCITY (FEET/SEC.) = 2.78
LONGEST FLOWPATH FROM NODE 20046.00 TO NODE 20048.00 = 539.43 FEET.
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FLOW PROCESS FROM NODE 20048.00 TO NCDE 20045.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 263.50 DOWNSTREAM(FEET) = 262.11
FLOW LENGTH(FEET) = 38.73 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER{INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.18

ESTIMATED PIPE DIAMETER{INCH) = 18.00 NUMBER COF PIPES = 1
PIPE-FLOW (CFS} = 5.33

PIPE TRAVEL TIME (MIN.) = 0.07 Tc{MIN.) = 11.12

LONGEST FLOWPATH FROM NODE 20046.00 TC NODE 20045.00 = 578.16 FEET.
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FLOW PROCESS FROM NODE 20045.00 TO NODE 20045.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 11.12

RAINFALL INTENSITY (INCH/HR) = 5.66

TOTAL STREAM AREA(ACRES) = 1.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.33

** CONFLUENCE DATA *=

STREAM RUNCFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)

1 4.72 6.84 7.750 0.70



2 5.33 11.12 5.663 1.40

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

*+ PEAK FLOW RATE TABLE **

STREAM RUNOFFE Tc INTENSITY
NUMBER (CFS) (MIN.) {INCH/HOUR}
1 g8.00 6.84 7.750
2 8.78 11.12 5.663
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CF3) = 8.78 Tc(MIN.) = 11.12
TOTAL AREA (ACRES) = 2.10
LONGEST FLOWPATH FROM NODE 20046.00 TO NODE 20045.00 = 578.16 FEET.
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FLOW PROCESS FROM NCDE 20045.00 TO NCDE 20015.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET} = 262.11 DOWNSTREAM(FEET) = 261.45
FLOW LENGTH({FEET} = 65.73 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.38

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 8.78

PIPE TRAVEL TIME(MIN.) = 0.17 Tc(MIN.) = 11.30

LONGEST FLOWPATH FROM NODE 20046.00 TO NODE 20015.00 = 643.89 FEET.
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FLOW PROCESS FROM NODE 20015.00 TO NODE 20015.00 I5 CODE = 11

*+ MAIN STREAM CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA

NUMBER {(CFS) (MIN.) (INCH/HOUR) (ACRE)
1 g8.78 11.30 5.607 2.10

LONGEST FLOWPATH FROM NODE 20046.00 TO NODE . 20015.00 643.89 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HCUR} (ACRE)

1 B.62 7.40 7.367 1.40
LONGEST FLOWPATH FROM NODE 20000.00 TO NODE 20015.00 = 868.27 FEET.
**+ PEAK FLOW RATE TABLE *=*

STREAM RUNOFF Tc INTENSITY
NUMBER (CES) (MIN.) {INCH/HOUR)

1 14,37 7.40 1.367

2 15.35 " 11.30 5.607
COMPUTED CONFLUENCE ESTIMATES ARE AS FCOLLOWS:

PEAK FLOW RATE (CFS) = 15.35 Tc(MIN,) = 11.30
TOTAL AREA (ACRES) = 3.50
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FLOW PROCESS FROM NODE 2001%.00 TO NODE 20015.00 Is CODE = 11

*+ MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS} (MIN.) (INCH/HCUR) (ACRE)
1 15.35 11.30 5.607 3.50

LONGEST FLOWPATH FROM NODE 20000.00 TO NODE 20015.00 = 868.27 FEET.
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*+* MEMORY BANK # 2 CONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA
NUMBER (CFS) (MIN.) (ITNCH/HOUR) (ACRE)

1 5.82 g8.00 7.005 0.90
LONGEST FLOWPATH FROM NODE 20020.00 TO NODE 20015.00 = 648.76 FEET.
** PEAK FLOW RATE TABLE *~*

STREAM RUNOFF TcC INTENSITY
NUMBER (CFS) (MIN.)} { INCH/HOUR)

1 16.48 8.00 7.005

2 19.84 11.30 5.607
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 19.84 TC(MIN.) = 11.30
TOTAL AREA(ACRES) = 4.40
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FLOW PRCCESS FROM NODE 20015.00 TO NCDE 20015.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PRQOCESS FROM NODE 20015.00 TO NODE 20015.00 IS CODE = 12
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FLOW PROCESS FROM NODE 20015.00 TO NODE 20050.00 I8 CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<L<< .
>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 261.45 DOWNSTREAM(FEET) = 260.50
FLOW LENGTH(FEET) = 95.17 MANNING'S N = 0,013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.2 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) 7.75

ESTIMATED PIPE DIAMETER (INCH) 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 19.84 )

PIPE TRAVEL TIME(MIN.) = 6.20 Tc(MIN.) = 11.50

LONGEST FLOWPATH FROM NODE 20000.00 TO NODE 20050.00 963.44 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 4.40 TC(MIN.) = 11.50
PEAK FLOW RATE (CFS} = 19.84

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOQD CONTROL DISTRICT
2003,1585,1981 EYDROLOGY MANUAL
(c} Copyright 1982-2003 Advanced Engineering Software {aes)
Ver. 1.5A Release Date: 01/01/2003 License ID 1261

Analysis prepared by:
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* Meadowood J-15956 8-7-09
* Drainage Basin 21000 Off Site Improvements,

* 100 year-6 hours storm event, ST *
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FILE NAME: MW21000.DAT
TIME/DATE OF STUDY: 09:40 08/11/2009

2003 SAN DIEGC MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

'SPECIFIED MINIMUM PIPE SIZE({INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS{DECIMAL) TO USE FOR FRICTION SLGPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MCODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLCW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK~ HEIGHT WIDTH LIP HIKE FACTOR

NO. (ET) {(FT) SIDE / SIDE/ WAY (FT) (FT) (ET) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - {(Tcop-of-Curb)
2. {Depth)*(Velocity) Constraint = 6.0 (FT*FT/S}

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE ‘UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NCDE 21000.00 TO NODE 21005.00 IS CODE = 21

*USER SPECIFIED (SUBAREA):

USER-SPECIFIED RUNQFF COEFFICIENT = .8400

§.C.S. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION(FEET) = 266,30

DOWNSTREAM ELEVATION{FEET} = 265.60

ELEVATION DIFFERENCE (FEET} = 0.70

SUBAREA OVERLAND TIME OF FLOW (MIN.) = 4,014

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 58.00

{Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATIGN!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) 9.485
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
SUBAREA RUNOFF{CFS) = 1.59
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOEFF (CF3) = 1.59
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FLOW PROCESS FROM NODE 21005.00 TO NODE 21010.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<L .
>>>>>TRAVELTIME THRU SUBAREA {EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 265.60 DOWNSTREAM(FEET) = 264,00
CHANNEL LENGTH THRU SUBAREA(FEET) = 800.85 CHANNEL SLCPE = 0.0020
CHANNEL BASE(FEET) = 40.00 "Z" FACTOR = 85.000
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH({FEET) = 10.00

100 YEAR RAINFALL INTENSITY{INCH/HOUR} = 3.540

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNQOFF CQEFFICIENT = .7600

5.C.S5. CURVE NUMBER (AMC II) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 15.63

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.} = 0.70

AVERAGE FLOW DEPTH(FEET) = 0.32 TRAVEL TIME({MIN.) = 19.03
Tc(MIN.) = 23.04

SUBAREA AREA{ACRES) = 9.20 SUBAREA RUNOFF(CFS) = 24.75
AREA-AVERAGE RUNOFF COEFFICIENT = O0.762

TOTAL AREA (ACRES) = 9.40 PEAK FLOW RATE({CF5) = 25.35
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 0.41 FLOW VELOCITY (FEET/SEC.} = 0.79

LONGEST FLOWPATH FROM NODE 21000.00 TO NODE 23i010.00 = 500.85 FEET.
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FLOW PROCESS FROM NODE 21010.00 TO NODE 21015.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<L
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW}<<<<<

ELEVATION DATA: UPSTREAM(FEET} = 264.00 DOWNSTREAM(FEET) = 262.59
FLOW LENGTH(FEET) = 140.85 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.32

ESTIMATED PIPE DIAMETER{INCH} = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 25.35

PIPE TRAVEL TIME (MIN.) = 0.28 Tc(MIN.) = 23.33

LONGEST FLOWPATH FROM NCDE 21000.00 TO NODE 21015.00 = 1041.70 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 9.40 TC{MIN.)
PEAK FLOW RATE {CFS) = 25.35
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END OF RATIONAL METHOD ANALYSIS
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